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LEEDS AND THE ELECTRIC LIGHT. 


IN May, 1883, the Council of the Leeds Corporation 
voted the sum of £10,000 “ to carry out an experimental 
system of electric lighting within and about such por- 
tion of the Municipal Buildings as may be considered 
desirable.” An Electric’ Lighting Committee was 
appointed at the same time to carry out the wishes of 
the Council. Now, a period of six years having 
elapsed, the members of the Electric Lighting Com- 
mittee have issued to the members of the Town Council 
a report, consisting of 27 pages demy octavo, explaining 
at some length how the money has been expended, and 
with what success. The total expenses incurred up 
to the present has been £10,233 18s. 11d., or practically 
the amount originally voted. For this large amount 
of expenditure all that the committee have to show is 
the lighting of the public library by incandescent 
lights, and the are lighting of the Victoria Hall, the 
former of which was not completed until some expen- 
diture was occasioned by threatened litigation. The 
remainder of the above large sum has been disbursed 
in the numerous expeditions of the various members 
of the committee to innumerable places in the United 
Kingdom during the past six years to investigate the 
various possible and impossible systems of electric 
lighting. The result of their first inspections and report 
ended fairly well in a fiasco, but we have now the final 
conclusions which the committee have arrived at, and 
the recommendations which they place before the 
Council—it is but right to point out that this report is 
not submitted until a// the money voted has been spent. 

The committee recommends that the arc lights, ren- 
dered unnecessary by adapting the electroliers to the 
present installation, be removed from the Victoria 
Hall and placed in the streets surrounding the Town 
Hall, and the offices in the Municipal Buildings. Also 
that incandescent lighting be introduced into the 
Council Chamber, the four courts, and the corridors 
and offices of the Town Hall, and the offices in the 
Municipal Buildings. These works will cost £3,000. 


Whilst the Council’s instructions to the Committee 
were limited to the making of experiments at and 
about the Town Hall, the Committee had deemed it to 
be its duty to go generally into the question of lighting 
by electricity the centre of the borough. Tbe Com- 
mittee find that the desire of the tradespeople to have 
the electric light is almost unanimous. The Com- 
mittee then mapped out a district bounded by Vicar 
Lane, New Market Street, Duncan Street, Briggate 
down to the bridge, Boar Lane to the New Station, 
Park Row, Guildford Street, Upperhead Row, New 
Briggate, and North Street to Vicar Lane. The number 
of public and private lamps required for lighting this 
area was estimated at 37,000. The following extract 
concludes the report :— 


In regard to street lighting, your Committee reports that whilst 
incandescent lamps have proved a complete failure, should the 
Council at any time think fit to light the streets of this district 
with arc lamps, the system here dealt with readily permits of the 
same, as the power required is only equal to 4,000 incandescent 
lamps, which number is included in the total, 37,500. From this 
fact, too, the Council will understand that this system permits 
customers to use either arc lights or incandescent lamps, or a com- 
bination of both. The lamps in this scheme are taken nominally 
at 10 candle-power, but they will no doubt be burned somewhat 
higher than that. Your Committee has obtained tenders from 
several of the most successful electric lighting companies for 
carrying out the lighting of the district previously described. 
Averaging these tenders, and adding the value of land and other 
necessaries not included in the tenders, together with 5 per cent. 
for contingencies, the total cost amounts to the sum of £58,000. 
Whilst there can be no doubt as to the suitability of the district 
chosen, your Committee would point out that from the nature of 
the business of that district, a large demand for the light will not 
extend far into the evening, and that, consequently, the initial or 
extra cost of getting up steam and maintaining it during the 
hours of small demand will make the cost of production more 
than if, in addition to the district chosen, there could be added a 
considerable number of private residences which would take up 
the demand as places of business and shops ceased. This feature 
could be added to the scheme already described by laying down 
mains to residential portions of the borough. This would cost an 
additional £10,000, making, with the £58,000 required for the cen- 
tral town scheme, £68,000. Whilst the latter amount would be re- 
quired to carry out the whole of the scheme described, it must be re- 
membered that, as is seen from the description of the places visited, 
an electric lighting station consists of a unit or initial plant, mul- 
tiplied from time to time as the demand for the light increases. 
For this reason your Committee would not advise the central 
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lighting installation for Leeds to be, in the first place, larger than 
would involve an expenditure of. £25,000. Comparing this with 
the present price of gas in Leeds, electric lighting can be supplied 
at 20 per cent. above that price ; but as the customers would have 
in addition to pay for renewing their lamps, this would probably 
add 40 per cent. to the total cost, according to the present price, 
or taking gas and meters at 2s. per 1,000 feet, the electric light 
would be equal to the price of gas at 3s. 5d. per 1,000 feet. It is left 
to others to calculate the indirect but great advantages of electric 
lighting when compared with gas lighting, as affecting health, goods, 
furniture, books, decorations, &c., and the absolute freedom of the 


electric light from explosions and personal injury. Tosum up, your. 


Committee concludes as follows :—1st. That it is desirable to keep 
the control in its own hands of what may prove eventually a very 
important business, deeply affecting the duties and responsibilities 
of the Council. 2nd. That the Committee can undertake electric 
lighting at a cost to the consumers of, say, one-eighth of a 1d. per 
lamp per hour, whilst a company could only do so at a cost to the 
customer of double that price, i.e., one-fourth of a penny per lamp 
per hour. 3rd. That should a company undertake the lighting, 
any saving in the cost of production would not at once benefit the 
consumers, as it would only be given at the termination of periods 
of rest of probably seven years. 4th. That as a company, under 
the Act of Parliament, would have powers lasting 42 years, it is 
not desirable to give such company possession of the streets of the 
borough for so long a term, and with statutory powers which would 
interfere with any other new service requiring the use of the streets. 
The Council has already had experience of this in regard to the 
tramway company and the late gas company. 5th. That, although 
it is competent for the Council under the Act of Parliament to agree 
with a company for a shorter term than 42 years, this can only be 
done by granting compensating advantages to the company. 
Finally, the Committee resolved :—1st. That the report now read 
be adopted, and a copy forwarded to each member of the Council. 
2nd. That the Council be recommended to light by electricity 
such portions of the Town Hall and Municipal Buildings as are 
descri in the report, at an estimated expenditure of £3,000. 
ard. That the Council apply to the Board of Trade for a Pro- 
visional Order under the authority of the “Electric Lighting 
Acts, 1882 and 1888,” authorising the Corporation, as the local 
authority under the Acts, to provide and supply electricity for 
public and private lighting purposes within the area referred to 
in the report, at an estimated total capital expenditure of £68,000, 
and that the Town Clerk (in conjunction with the Electric Light- 
ing Committee) be authorised and empowered to take all necessary 
legal and other proceedings, and to give all notices on behalf of 
the Council which may be necessary in connection with the appli- 
cation to the Board for and obtaining such Provisional Order. 
4th. That the Council authorise the Electric Lighting Committee 
to carry out and complete an initial installation of electric lighting 
within the district mentioned in the report, at an estimated 
capital expenditure of £25,000, such sum being part of the sum of 
£68,000, to be borrowed under the authority of the Provisional 
Order. Sth. That the Chairman be requested to give notice of 
the necessary resolutions to be moved at the next meeting of the 
Council for carrying the foregoing recommendations of the Com- 
mittee into effect. 


It is to be hoped that the Council at their ensuing 
meeting in July will take some active steps to carry out 
the tardy recommendations of their committee, and 
that shortly Leeds will be able to show a good example 
in the matter of electric lighting. Their circumstances 
are somewhat different to that of most towns, for the 
inhabitants in Leeds are indebted to private enterprise 
for their illumination, and not to the Corporation, who, 
in this case, will not have the question of being their 
own rivals in the matter of light. 

It would certainly be worth the consideration of the 
Council to obtain some more satisfactory explanations 
as to the great delay in the issuing of a report and a 
recommendation from the committee, and why the in- 
vestigations and report were delayed until all the money 
voted had been spent, thus leaving one with the very 
unsatisfactory inference that had there been more 
money, there would have been more investigations, and 
consequently more delay. 


FROM an electrical point of view the Workmen’s and 
Apprentices Industrial Exhibition, which was opened 
at the People’s Palace, Mile End, E., on the 8th inst., 
and which will close on the 6th July, contains but 
little of interest. By the courtesy of the Postmaster- 


General there is shown a single current duplex Morse 


sounder and recorder circuit, a single needle and 
double plate sounder circuit, a Wheatstone A.B.C. 
circuit and a Gower-Bell telephone circuit. These 
apparatus have all been fitted up for actual working. 
The next exhibits in importance shown are those 
displayed by the Regent Street Polytechnic Institute, 
and which have been made by the students attending 
that institution. A four-light standard electrolier is 
exhibited by Ralph Davis and an ingeniously con- 
structed Wimshurst influence machine by E. D. New; 
a 30 candle-power dynamo by C. Caswell ; a miniature 
telescopic electric standard lamp by R. Haxton. A 
combined electric call-bell and burglar alarm is 
exhibited by J. R. Tozeland and a small glow lamp of 
about 2 C.P. by W. Balch. A battery is attached to the 
latter, so that by pressing a push button the circuit is 
completed and the lamp lighted. A model ofa shunt 
wound dynamo is shown by F. W. Crocker, one of the 
People’s Palace students. There are also exhibited 
various small dynamos, induction coils, batteries. 
Mechanical engineering is much better represented 
than the electrical trade, there being a good many 
beautiful models of different kinds of steam engines, 
&e. 


THE prospectus has been issued of the Scottish Elec- 
tric Supply Company, who propose to establish in 
Edinburgh and the surrounding district an electric 
supply for almost all purposes. It has secured ground 
as a central station at Lochrin, near the Union Canal, 
where there is ample room for extension, and where 
coal can be had ata cheap rate. It is pointed out in 
the prospectus that the superiority of electric lighting 
over all other illuminants is generally admitted, while 
as a motive power electricity is now being utilised in a 
multiplicity of ways. Under the recent Electric Light- 
ing Act the position of supply companies has been 
greatly improved, with the result that capital is now 
being largely vested in such companies in London and 
other towns in England. It is intended to exercise 
due caution in introducing the light. They do not 
intend at the outset to raise a large capital, and will 
only make further issues when money can be profitably 
employed. The capital of the company is £100,000, in 
10,000 £10 shares, but the present issue is limited to 
2,500. Holders of the present issue will have a pre- 
ference in application for future issues. The lists 
opened on Monday last and will close on Saturday. 


THE Temps of Paris draws attention to three fires 
which have lately taken place in the Exhibition, the 
origin being due to insufficient insulation in the con- 
ducting wires. The first two were easily overcome by 
the means for fire extinction placed at the disposal 
of the Exhibition employés. The third, however, 
threatened to be a serious one, and was only extin- 
guished after half an hour’s work. When one 
considers, says our contemporary, the number of cases 
of accidents due to scamping work, it seems regrettable 
that consumers do not engage some responsible and 
honest consulting engineers to advise them on the sub- 
ject, instead of going themselves direct to contractors, 
who too often follow their own immediate interest, and 
deliver scamped work. Thetrade should protest against 
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such things as being both injurious to the industry 
itself, as well as to the reputation of those engaged in 
electric lighting enterprise. 


IT having been observed that few persons frequent 
the Parisian Boulevards during wet weather, and that 
consequently the electric light therein installed is 
de trop, our restless, ingenious neighbours have dis- 
covered that an automatic cut-out can be easily fitted to 
their installation by laying naked copper wires in a 
cement trough under the pavements. The merest 
child in electrical matters will not fail to see how suc- 
cessful such a system must be. The system has not, 
however, been absolutely successful, the designers 
having neglected the function of percolation. It there- 
fore happens that it is only after, and not during the 
rains, that the automatic action is absolutely a success. 
As the variable insulation material has given such 
excellent results, it is rumoured that there is some 
syndicate at work on an extra patented process for 
doing away with conducting wire, which has the great 
disadvantage, even under the best conditions, of offering 
a resistance to the passage of the current, and causes an 
enormous loss of energy. Although not absolutely an 
infringement in the eyes of the law, the operations of 
this syndicate have been greatly impeded by another, 
who have a patent with numerous claims, which does 
away with all the difficulties heretofore experienced ; 
but this is too radical to be successful, we hope, as it 
amounts to doing away with the electric light alto- 
gether. 


A PROPOSAL is on foot to construct an electric 
telpherage railway between Brechin and Edgell. At a 
meeting of gentlemen interested in the matter held at 
Brechin on Friday last, it was explained that the rail- 
way would be about six miles long, and, roughly speak- 
ing, the cost would be about £16,000. The speed would 
be about 12 miles an hour for a train of five carriages. 
In the course of conversation it was contended that the 
carrying power of the railway would be inadequate for 
the passenger traffic in the summer time, while in the 
winter time the amount of traffic would be insufficient 
to pay. It was ultimately agreed that these matters 
would be considered along with the engineer’s report. 
We may add that the carriage of goods between the two 
places is at present from 4s. to 4s. 6d. per ton, whereas 
by the telpherage system it is estimated that it would 
not be more than 8d. 


THE electrically-lighted train to which we referred 
in a leading article on June 14th is still running very 
well, and with a good light. On the 29th it will have 
had a month’s work—400 miles a day—six days a week. 
Mr. Langdon then proposes taking the secondary bat- 
teries in the dynamo van to pieces to see how they have 
stood the test, as they will have experienced the fullest 
force of the charging. If buckling has taken place, we 
fear it will not augur well for the future, but it is to 
be hoped that such will not be the case. Even if the 
worst happens, however, there are other types of battery 
in the market which would give satisfaction on this 
very important point. The charging has been very 
regular—much more than was anticipated would be the 
case, considering the number of parallels. This, no 
doubt, is due to the slight resistance which Mr. Langdon 
inserts in the battery connection, but which, of course, 
does not appear in the lighting circuit. The “series” 


train will probably run next week, as the 10 a.m. out 
of London, returning from Liverpool and Manchester 
the same evening. The series system will no doubt be 
better for the batteries, but it carries more objections 
than does the parallel, the chief of which is the possi- 
bility of short-circuiting the batteries. 


THE fatal accident to a workman in the employ of 
Messrs. Siemens Bros. from an electric shock is likely 
to again cause the public mind to become agitated with 
regard to the dangers to be apprehended from the em- 
ployment of high tension currents. There is in this 
case, the particulars of which we publish elsewhere, no 
direct evidence to show whether the shock was delivered 
by a continuous or alternating current machine ; but 
we imagine, from the testing instrument employed, that 
the dynamo was of the first mentioned type. The cir- 
cumstance, in any case, is very regrettable, but there is 
one consolation to be gained from the incident, and 
that is, that all tenders of electric lighting plant will, 
at all events until the remembrance of the event has 
passed away, be extra careful in manipulating the 
apparatus which is placed in their charge. 


OuR contemporary, the Engineer, gives in its last 
issue a description of Mr. Langdon Davies’s “ phono- 
pore.” Illustrated descriptions are also given of the 
Van Rysselberghe system and of the Edison phonoplex. 
It is pointed out that the latter bears a strong family 
likeness to Mr. Langdon Davies’s invention. If we are 
not much mistaken the likeness is much closer than 
that indicated, as the illustration of the Edison system 
is only one of the methods of carrying out the latter 
gentleman’s ideas ; the vibratory relay receiver was, we 
believe, distinctly employed by Edison in his phono- 
plex. In what way an induction coil with one end of 
each coil disconnected differs from a condenser it is 
difficult to see. The one point of novelty in the 
phonopore appears to be the use of a triple wire 
induction coil, two wires of which are used condenser 
fashion, whilst the third is used as a closed primary 
circuit for transmitting, by means of a vibrating reed, 
a series of impulses ; this idea is decidedly ingenious. 
The Van Rysselberghe system, we believe, is but a 
very qualified success, and we doubt if Mr. Langdon 
Davies will have better luck, for the elements which 
cause the former to fail are not got rid of by the 
latter. 


THE result of the Edinburgh compound winding 
suit, which we publish on another page is, we believe, 
in perfect accord with the opinions of all unbiassed 
individuals who closely followed the evidence and 
who had the history of the dynamo-electric ma- 
chine at their fingers ends. We congratulate Mr. 
Varley on the learned Judge’s decision. The 
life-long labours of this scientific man have never 
received that recegnition which is so justly their 
due, and we feel that the majority of those who earn 
their livelihood in the manufacture of dynamos are 
scarcely conscious of the vast debt which the electrical 
industry owes to him. When Lord Trayner’s full judg- 
ment is placed before our readers it may be that Mr. Var- 
ley’s discovery of the reaction principle and his applica- 
tion of compound winding to the field magnets of dy- 
namos will be more forcibly brought to light, and it 
would not be out of place if the acknowledgment of his 
services to the trade took a practical form. 


ix. 
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ELECTRIC LIGHTING AT MARIENBAD. 


[A COMMUNICATION. | 


THE celebrated Bohemian watering place, Marienbad, 
has been lighted by electricity since May 30th by means 
of an installation which the town, as proprietors of the 
baths, have installed at their own expense, and are 
working on municipal account. The electric plant was 
originally planned for a consumption of light of 35 are 
lamps at 12 ampéres, 14 glow lamps at 15, and 40 at 32 
normal candles for public lighting, and 1,200 glow 
lamps for private use, and an order on this scale was 
given to the firm Ganz & Co., of Budapest. But even 
whilst this arrangement was being carried out, the 
demand for the light on the part of private householders 
had increased in so unexpected a proportion, that 
instead of three machines and boilers four became 
necessary. This supplementary order was carried out 
accordingly. 

We give below a brief description of the enlarged 
installation. 

The building for the engines and the electrical appa- 
ratus is in the grounds of the railway station at a dis- 
tance of about 2,000 metres from Marienbad, and 
consists of a plain, roughly-built, one-story building of 
the superfices of 600 square metres. Sheds for coal and 
slack are outside. The building consists of two parts, 
separated by a wall, and serving respectively for the 
machinery and for the boilers. The current is produced 
by four dynamos, driven directly by the engines. The 
machines are alternators, of Zipernowsky’s system, 
excited from without, and have a capability of 50,000 
watts each, a speed of rotation of 500 revolutions per 
minute, and require each a driving force of 80 effective 
horse-power. One machine is kept in readiness as a re- 
serve. For driving the dynames Westinghouse engines 
are employed, built by the firm Alley and Maclellan, of 
Glasgow, which are directly connected with the dynamos 
by means of flexible couplings. The engines have a 
speed of 500 revolutions per minute, and yield each 
80 horse-power. For magnetising the light machines 
special continuous current dynamos are employed. Of 
these machines there are three, one of which is kept in 
reserve. They are driven from the steam engines by 
means of belting, and have each a capability of 3,000 
watts. Their belts can be regulated by means of a 
special arrangement. All the steam engines, the light, 
and the exciting machines are placed on separate 
foundations of concrete. Strong screw bolts with 
cast-iron plates connect directly the foundation blocks 
with the machines to which they bolong. To produce 
the necessary motive power there are used four boilers 
by the firm Ringhoffer, of Smichow, near Prague. 
They have a working pressure of 7 atmospheres, 
with complete safety fittings, and arranged to burn 
lignite. The boilers are fed with water by means 


of steam-pumps and injectors. There are two steam- 
pumps, each raising 9,000 litres water hourly. By 
one pump the water is drawn from a well in 
the boiler-house into the reservoir, whilst the other 
feeds the boilers. The two pumps can change their 
duties. As a reserve there are also three injectors, 
one attached to each boiler. As a reserve tank there 
is used an iron reservoir, fixed upon traverses at the 
height of 2} metres above the floor, and holding about 
6 cubic metres, fitted with a water-guage and over-flow 
pipe. For greater economy there is provided a feed- 
water warmer, heated by means of the exhaust steam, 
so that the water driven in reaches a temperature of 
about 70° C. The steam-pipes leading to and from 
the engines to the pumps and the injectors are either 
cast-iron pressure tubes or patent welded wrought-iron 
tubes. The knee and compensation pieces are partly 
of cast metal and partly of copper. The separate feed- 
ing water, sucking and pressure pipes, as well as all the 
other pipes, are made of extra strong wrought-iron 
tubing. There are also automatic conductors for con- 
densed water and for its separation. The hot pipes are 
protected against loss from the radiation of heat by a 
coating of the best non-conductive mass. The elec- 
trical primary and secondary leads are carried upon 
pillars at the distance of 30 metres apart. Outside the 
town these are common telegraph supports; in the 
town they are ornamented and arranged so as to be 
painted with oil. The transformers for the public 
lighting rest on ornamental pillars with cast-iron feet 
and casings of sheet-iron with a cast-iron plate and 
cover ; those for private use in houses, in dry localities, 
capable of being locked up, are partly also placed on 
wooden supports. The transformers are mounted on 
iron plates, and their clamps are fitted with safety con- 
tacts on porcelain feet. Both the arc lamps and the 
glow lamps are inserted parallel, and therefore any 
single one can be inserted or removed at pleasure. 
As regards the regulation of the current it has been 
arranged that this can be effected at the central station, 
and for the most part automatically. Lightning plates 
are introduced at different places to protect the leads 
and apparatus against atmospheric electric discharges. 

After midnight 60 glow lamps are used for lighting 
the streets in place of arc lamps. In winter only glow 
lamps are used. 

The private lighting includes at present 1,800 glow 
lamps and 48 are lamps, used by 59 subscribers. 


NEW FORM OF GAS BATTERY. 


Mr. LUDWIG MOND and Dr. Carl Langer have in- 
vented an improved arrangement of the well-known 
gas battery invented by Grove 50 years ago, which 


Alternating Current Machine “A.” | No. 1. | No. 2.| No. 3. | No. 5. | No. 6. | No. 7. | No. 8. 


Maximum performance in watts 


| 
10,000 | 20,000 | 30,000 | 50,000 | 80,000 
| 


| 


| 


» tension at terminals in volts 1,000 2,000 | 2,000 3,000 5,000 5,000 | 5,000 
Rotations per minute ... 830 | 830 625 500 | 360 | 170 | 125 
Total weight in kilos... ... 1,700 3,700 6,100 | 11,000! 23,000 
Length of base plate in mm. ... «| 600) 760) 700 |. 1870 | 2,700 Depends on the 
Breadth ,, 1,020! 1,020; 1,220 1,500 2,130 connection with 
Height of machine from "ground ree | 900 900 1,055 1,780 2,075 |) the motor. 
Diameter of driving wheel... ... | 850 | 400 500 | 600 
Breadth a 150 300 300 | 450 | 560 wie 
Number of poles 6 6 8 10 14 | 30 | 40 
Performance of machine with | primary conduction Joss of 3 per i 
loss 5 cent., 9,650 19,300 | 28,950 | 48,250 77,200 | 154,400 | 366,700 
of 2 per cen ees 
Glow lamps at 53 watts 165 330 | 500 | 825 1,320 | 2,640 6,300 
pe at 78 watts ne 182 367 | 550 910 1,760 | 2,920! 7,000 
at 53 watts with loss per horse-power asabove ... 106 | | 11-2) 11'0) 113) 113 11°45 
” at 78 watts . 11-7 | | | 12:0, 124/121; 125) 12% 12°65 
Horse-power required for full number of lamps, loss as above . 15°6 29'8 441 | 42°8 | 76°0 | 73°6| 120 116°5| 233 550 
Watts per rat ame at terminals... 620 652 | 656 | 676 635 | 656 | 644 | 662 667 
% horse-power at lamps... cee 530 588 | 600 | 620 | 576 | 600 | 587 iw | 600 | 607 
| | 


With the machines A 3 and A 6 the first numbers give the values for driving the belts; the second for direct driving, the dynamo 
being coupled with the motor. A 1 and A 2 are only worked with belting; A 7 ‘and A 8 only with direct connection. 
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produces electricity from hydrogen and oxygen gas by 
the intervention of platinum. The distinguishing 
feature of the new battery, to which we briefly referred 
last week, which has been designed to obtain large 
currents of electricity by means of these gases, is that 
the electrolyte is not employed as a mobile liquid, but 
in a quasi-solid form, and it is therefore named “ Dry 
Gas Battery.” 

Each element of the battery consists of a porous 
diaphragm of a non-conducting material—for instance, 
plaster of Paris—which is impregnated with dilute 
sulphuric acid. Both sides of this diaphragm are 
covered with very fine platinum leaf, perforated with 
very numerous small holes, and over this with a thin 
film of platinum black. Both these coatings are in 
contact with frameworks of lead and antimony, insu- 
lated one from the other, which conduct the electri- 
city to the poles of each element. A number of these 
elements are placed side by side, or one above the 
other, with non-conducting frames intervening so as to 
form chambers through which hydrogen gas is passed 
along one side of the element and air along the other. 

One element, with a total effective surface of 774 
square centimetres = 120 square inches, which is 
covered by 1 gramme of platinum black and 0°35 gramme 
of platinum leaf, shows an electromotive force of very 
nearly 1 volt when open, and produces a current of 
2 ampéres and 0:7 volt, or 1:4 watts, when the outer 
resistance is properly adjusted. This current is equal 
to nearly 50 per cent. of the total energy obtainable 
from the hydrogen absorbed in the battery. The 
electromotive force decreases, however, slowly, in conse- 
quence of the transport of the sulphuric acid from one 
side of the diaphragm to the other. In order to 
counteract this disturbing influence the gases are from 
time to time interchanged. 

The battery works equally well with gases contain- 
ing 30 per cent. to 40 per cent. of hydrogen, such as 
can be obtained by the action of steam or steam and air 
on coal or coke, if these gases have been sufficiently 
purified from carbonic oxide and hydrocarbons. The 
water produced in the battery by the combination of 
hydrogen and oxygen is carried off by the unconsumed 
nitrogen and an excess of air carried through it for this 
purpose. 


REGISTERED DESIGNS FOR FIRE-PROOF 
RESISTANCE FRAMES. 


To meet the growing demand for resistance frames for 
regulating currents of electricity, W. T. Goolden & Co. 
have recently introduced some new designs of the same. 

Two sizes are made, the largest about 1 foot 6 inches 
wide by 6 feet long, and the smallest about 1 foot wide by 
about 2 feet 6 inches long, the lengths of both varying, of 
course, according to the resistance they are required for. 
In the construction of the large pattern two cast iron 
“end frames” have wrought iron pins cast in, which 
carry porcelain insulators, the frames being connected 
by twoside rods. On the porcelain insulators are hung 
the coils of wire, either German silver, platinoid, or 
galvanised iron, &c., and these are connected by screw 
connectors which admit of branch wires being taken 
from them to the regulating switch in centre. This 
regulating switch is an ordinary switch bar and 
handle, moving over a number of points fixed upon a 
slate disc, the whole being carried by a cast iron 
“ bridge ” piece, perfectly clear of the wire coils. 

In the small pattern shown in the illustration, two 
cast iron end pieces and side rods form a rectangular 
frame, as in the larger pattern, but no pins or insulators 
are used. The end frames are cast hollow to receive 
slate tablets, the projecting edges of which carry the 
wire coils, and these are connected by screw bolts 
through the slate. 

The bottom “end frame” has a semi-circular slot 
cast in, and the contact points are arranged therein, the 
switch bar being moved over these points as desired. 
The small pattern is designed for dissipating 1,000 


to 1,200 watts without becoming hot, and the larger 
pattern can be made for any current up to 8,000 to 
10,000 watts. 

A number of these frames are now in use, and giving 
satisfaction, the large pattern being used principally 
for shunt-wound dynamos, exciting currents for alter- 
nating machines, &c., and the small size for regulating 
transmission of power in motors, and for regulating 
the current between sets of accumulators charging in 
parallel, &c. 


These resistance frames fully meet the requirements 
of the insurance companies, and in addition to being 
strong and substantially built, are of a neat and pleasing 
appearance. 


ON THE ELECTROMOTIVE FORCE OF 
BATTERIES.* 


(Note by Messrs. P. CHROUSTCHOFF and A. SITNIKOFF.t) 


THE direct measurement of the electromotive force of 
batteries rarely gives figures agreeing with the value of 
this force calculated from the thermo-chemical data of 
the reaction accompanying the work of the battery. It 
is well known, on the other hand, that Thomson’s 
theorem, which is used to calculate electromotive force, 
is found to be true, if modified in accordance with a 
thermo-dynamic consideration due to M. Helmholtz. 
This modification of the Thomson theorem, which may 
then be expressed by the formula 
dt 
E=‘043C0+T 

(in which C = the heat of the reaction, E = the electro- 
motive force of the battery), being strictly accurate, has 
been fully confirmed by subsequent experiments. But, 
being the expression of a very general relation, it 
admits of different interpretations of the phenomenon 
that intervenes to impede the total transformation of 
the chemical energy into energy of current. Thus we 
may suppose that the chemical energy is in general 
only partially transformable into electrical energy : only 
a portion of the chemical energy present would be free, 
whereas the rest could only be transformed into heat, 
the two portions coming under very distinct cate- 
gories. This view of the question has been set forth 
by Mr. Braun independently of the theory of M. Helm- 


* Comptes Rendus. . 
+ The Academy decided that this note, although exceeding the 
limits allowed, should be inserted in full. 
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holtz. On the other hand, we may search for the 
existence of real phenonrena, intimately connected with 
the production of the current by batteries, phenomena 
that would tend to counteract the integral transforma- 
tion of the chemical energy ; these secondary pheno- 
mena might modify the “ useful effect” of the chemical 
energy, part only of which would be free, but this time 
with reference to the definitive result. In general in 
chemistry, these two modes of interpretation lead to 
opposite conclusions: the first would tend to assign 
a double origin to the heat of reactions, one portion of 
which would correspond to the chemical potential, 
which in its turn could only be deduced from the 
thermo-chemical data by the aid of “ coefficients of 
useful effect,” taken from the value of the electro- 
motive forces; the second would not introduce this 
absolute distinction of the transformable part of the 
chemical energy, and would attribute the differences 
observed to secondary complications. 

When examining the notes published on this subject, 
we have been struck by the following considerations :— 
It is known that on the contact surfaces of the metals 
and liquids of a battery traversed by a current, a 
thermo-electric effect is produced, called the Peltier 
phenomenon ; the energy produced or absorbed by the 
Peltier ‘phenomenon being able to take the place of 
secondary heat, it is evident that we must find its 
numerical value in order to compare it to the term 


+T = of Helmholtz’s equation. A German physi- 
cist, M. Gockel, has established a comparison of this 
kind for a series of batteries, from which he obtained a 
negative result for the agreement of the absolute 
value of the Peltier phenomenon and the term 


as although it establishes a coincidence for the 
sign of the energy. But the only important differences 
that he observed related to batteries containing salts of 
mercury, for which he made use of Thomson’s thermo- 
chemical data. On calculating his results with the 
new data (Nerust, 1886) we were struck with the agree- 
ment between the electromotive forces observed and 
those that can be calculated by taking into account the 
Peltier phenomenon. This led us to undertake some 
measurements of electromotive forces, which we will 
now briefly describe. 

The heat due to the Peltier phenomenon may be 


represented by a term T = (in mechanical measuring), 


in which E represents the thermo-slectromotive force 
of the combination in question. We see the analogy 
of this expression of the value of the Peltier phenome- 


non with the term + T no of Helmholtz’s equation, 


=F 


representing the difference between the chemical heat 
and the voltaic heat of a battery ; we are thus led to 
ask whether these are two equivalent expressions of the 
same quantity, expressions which we should be justified 
in considering identical. It is evident that we could 
only do so on condition that the variation was in pro- 
portion to the temperature at the thermo-electric part 
of the electromotive force. M. Duhem insisted on the 
impossibility of establishing a similar identification 
4 priori, owing to the absence of a known relation 
between the change of a system and its thermo-elec- 
tric constants. Consequently we had recourse to direct 
observation. For this purpose we chose some batteries 
(examined by Mr. Wright), we determined their electro- 


motive forces'and the values of dk of the thermo- 
av 


electromotive force at the different contacts of the 
metals, liquids and precipitates forming the batteries. 
We employed a method of compensation, which does 
not differ in principle from the manner in which 
M. Bounty measured the difference of potential at the 
extremities of the capillary tubes to arrive at the deter- 
mination of their conductivity (Annales de Chimie et 
e Paysiq72, 1884); all our measurements, therefore, 


relate to open batteries. But in order to avoid absolute 
measurements, we compared, by substitution, the un- 
known electromotive forces to those of several normal 
elements—those of Gouy, Latimer-Clark and Helm- 
holtz (solution of Zn Cl? at 8 per cent.). By adopting 
1-433 volts at 22° for the Latimer-Clark elements, we 
obtained, on April 6th, 1888, Latimer-Clark = 1°433 
volts ; Gouy = 1°3919 volts ; Helmholtz = 1-0822 volts ; 
and, likewise, on August 15th, 1888, with the same 
elements, Latimer-Clark = 1:433 volts ; Gouy = 1:3909 
volts ; Helmholtz = 1:0824 volts. 

These values approximate pretty closely to the data 
of the authors, and were sufficiently constant for the 
object of our research between the beginning and end 
of the measurements in question. The variations of the 
thermo electromotive forces were measured in the same 
manner by M. Lippmann’s electrometer, with batteries, 
containing the same metal at the two electrodes, 
separated by a long capillary tube, and maintained, one 
at 0° centigrade, the other at about 50° centigrade, in 
hot baths ; the reading of the temperatures was taken 
to the tenthofadegree. We did not take into account the 
thermo-electrical variations at the contact of the metals 
and of the liquids, these quantities being unimportant 
in approximate valuations. Here are some examples : * 

1. Case of the electromotive force observed being 
greater than the force calculated (Thomson’s theorem) ; 
Cu | sol. Cu SO* | sol. Zn SO* | Pb SO*| Pb. E found 
= 0°61 volts at 20°. 

Theory = 0383 by adopting Cua SO‘, dissolved 


= 198 cal. 4, and Pb, 8, 0* = 2162 cal; 5* = -00066 
volts per degree (between (° and 50°) for the system 
Ca | sol. Cu SO* | Ca, and -. — — 00011 volts for 


the system Pb | Pb SO* | sol. Zn SO* | Pb SO* | Pb. 

We get from this, by M. Helmholtz’s equation 
E = ‘608 volts, as was given by direct observation. We 
may remark here that we have always taken into 
account the polarisation, although very slight, which is 
observable with similar electrodes at the same tem- 
perature ; thus we only quote observations in which 
the electromotive force of the battery and the thermo- 
electrical differences returned exactly to the initial 
values, after prolonged heating, a condition that limits 
considerably the number of batteries capable of being 
studied from this point of view. 

2. Same category of batteries: Hg | Hg? Cl? | sol. 
Zn Cl? | sol. Pb Cl? + Pb. E found = ‘540 volts at 20° 

Theory = °434 volts, adopting Pb Cl* (solid) = 82°8 
cal., and Hg? Cl? = 62°6 cal.; or, theory = ‘33 volts 
Tate Pb Cl? dissolved = 76 cal. ; 

E 


00066 for the system Hg | Hg? Cl? | sol. Zn Cl? 


dt 
| He? CF | Hg 
: ~ = ‘00009 for the system Pb | sol. Pb Cl | Pb. 


We get from this E = ‘50 volts for Pb Cl* dissolved, 
and E = ‘60 volts for Pb Cl? solid ; the value we found 
lies between the two. 

3. Case of the electromotive force observed being less 
than the force calculated : Pb | Pb SO‘ | sol. Zp SO* | 
Zn. — E found = ‘500 volts at 20°. 

Theory = ‘697 volts, adopting Zn SO* (dissolved) = 


248°5 cal. We find oe = ‘00076 volts for the system 


Zn|sol. Zn SO*| Zn, and as before mentioned 


= — 00011 volts 


for the system Pb | Pb ate pe Zn SO0* | Pb SO* | Pb. 
From this we get E = ° volts. 
4, Case in which the electromotive force has a different 


sign to the calculated force. 


* The liquids of the batteries were always normal (one equiva- 
lent = 1 litre). Sol. Cu SO* indicates a normal solution of Cu SO* 


for our observations. 
+ Solution saturated cold in a solution of Zn Cl’, 
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Hg | Hg’ Cl’ | sol. K C1 | AgCl | Ag. — E found = 
060 volts at 20°. 

Theory = + ‘090 volts, adopting Ag? Cl? = 58:4 cal. 
For the system Hg | Hg’ Cl® | sol. K Cl | Hg? Cl? | Hg, 


we find that = = ‘00068 volts. 


And likewise a = -00016 volts for Ag | Ag Cl | 


sol. K Cl | Ag Cl | Ag. 

From this we get E = — ‘062 volts, which is identical 
with the value observed directly. 

We have adopted 62°6 cal. for Hg? Cl’. With the 
former value 82°6 cal. (Thomson), M. Gockel found the 
secondary heat of the battery Zn | sol. Zn Cl’ | Hg? CF | 
Hg = 21 cal., whereas the Peltier phenomenon only 
gave 1:45 cal. ; but on calculating the secondary heat 
with the new data, we find 20 cal. Likewise for the 
battery Zn | sol. Zn I? | Hg? I? | Hg, the secondary heat 
would be (with the former data) = 23 cal.; whereas 
the Peltier phenomenon only gives 4°45 cal. ; but calcu- 
lating with the new figures, we get the secondary heat 
6°63 cal., which agrees pretty closely. 

Lastly, recently M. Jahn, measuring the heat of the 
Peltier effect directly with the glass calorimeter, found 
it agreed with the secondary heat. 

Thus for the battery Zn | sol. Zn SO* | sol. Ag? S0* | 
Ag, the theory (Thomson’s theorem) indicates 78°34 cal. ; 
we observe 69°25 cal. for the heat available for the 
current ; but taking into account the heat of the Peltier 
effect we find 68°67 available. 

Likewise for the battery Ca | sol. Cu SO* | sol. Ag? 
SO* | Ag; theory 29°72 cal. ; observation 19°12 cal., and 
deducting the heat of the Peltier effect, we get 21°72 
for the available heat. 

We wished to draw attention to this conclusion, 
which springs from the various causes described ; the 
complication of the electromotive force of the batteries, 
due to the Peltier effect, is of a nature to make up the 
discrepancy between the forca observed directly and 
that calculated by means of Thomson’s theorem. The 
Peltier effect gives a value of the same sign and the 
same order as this difference. Without wishing to assert 
that this is the sole cause of complication, we merely 
remark that the divergence in question does not bring 
to a calculation coefficients of a useful effect of the 
chemical energy measured by the calorimetrical way. 

Thus the chemical energy would only be partly con- 
verted into electrical energy, owing to the intervention 
of secondary phenomena. 


THE TELEPHONE COMPANIES AND THE 
POST OFFICE. 


THE correspondence which has recently ensued be- 
tween the Post Office and the telephone companies 
has once more directed attention, not only to the rela- 
tionship which exists between the companies and the 
Department which has under its especial charge the 
conduct of the telegraph service of the country, but to 
the still more important question of the public service. 

England was the first country to which the telephone 
was sent on its birth. It took root somewhat slowly ; 
still it did take root, and although its growth was not 
so vigorous here as in America and other places not so 
freely burdened with restrictions as are we, it very soon 
became essential to both social and commercial lifé. 
Too large to be fairly dealt with by the parent company, 
or possibly, following the course of our friends across 
the water, with the object of securing imposts on con- 
cessions, subsidiary companies were formed, to whom 
was relegated the right of supplying the wants of the 
population of such districts in the shape of telephonic 
exchanges aud telephone apparatus generally. 

No sooner is success attained in this direction, than 
the Post Office push forward the Act under which a 
monopoly of the telegraphs was secured to that depart- 


ment, and, claiming and establishing the fact that the 
telephone is a telegraph instrument, restrict its use for 
public communication except under licence from the 
Postinaster-General—such licence carrying with it a tax 
regulated by the receipts of the company for such com- 
munications—the companies’ operations being restricted 
each to a certain narrow field. , 

The next stage attained by the companies was that 
from which the present condition naturally springs. 
The exchange business had been narrowed down to a 
certain prescribed area within or around certain cities 
and towns. It was hardly to be expected that either 
the public or the companies would remain satisfied with 
such restrictive measures, and the Government were 
obliged eventually to recognise the right of the com- 
panies to an extended field—to a field, indeed, whose 
limit was that of the boundaries of the company. 
Each company thus acquired the right to establish for 
the public convenience means for carrying on tele- 
phonic communication from one end of their territory 
to the other. How rapidly the companies have availed 
themselves of these powers is clear, from the fact that 
they are now seeking to join hands and form the whole 
into one bundle of sticks, thereby affording to the 
public the power to use the telephone to its utmost 
limits, bounded only by the coast lines of the country. 

It is to this last action—this combination of the 
companies—that the Post Office, in its capacity of 
guardian of the telegraphic interests of the country, 
objects. It is very broadly hinted that the Post Office 
has the power to withhold licences from the companies, 
and that the power may be exercised if circumstances 
not contemplated by the Department should arise. 

We assume this is so, but we hardly look for the 
exercise of such power. Why should a Department 
established for the purpose of fostering and promoting 
telegraphic communication attempt to do any such 
thing? True it is that the Post Office was, on the 
acquisition of the telegraphs, granted a monopoly 
covering all telegraphic public correspondence ; but 
that monopoly was granted not with the desire to check 
telegraphic enterprise, but rather to protect the Depart- 
ment against vexatious and unremunerative opposition 
—a proper step in the interests of the national purse. 
Telephonic communication was at that time unthought 
of. Had it been in existence the State would have 
found it as necessary to acquire it as to purchase any 
one of the telegraph companies. It has come to life 
since that period. The Post Office, from rejecting it as 
a scientific toy, has found it necessary to bring it within 
the realm of a telegraphic instrument, and now to 
restrict its use. For what reason? What is their 
doctrine ? Would they have us believe that that which 
they, by their own action, admit to be good and 
desirable for A and B individually, is not good for A 
and B collectively ? We fear there will be some diffi- 
culty in persuading the public that this is so. The 
principle of inter-communication has been admitted : 
it has been adopted, taken root, and become essential to 
our commercial and every day life demands. If it is 
good for Manchester to be able to hold converse with 
Liverpool, or Newcastle with Hull, it is equally good 
for London to speak Birmingham or elsewhere. Why 
should a line be drawn between the Midlands, the 
North, and the South ? Where is the logic of such a 
division ? We cannot believe that any branch of the 
Government—Post Office or Treasury—can in reality 
contemplate any such step. It would be a folly too 
evident to contemplate. However much the Telegraph 
Department of the State may dislike it, the amalgama- 
tion, or that which is tantamount to it, will take place, 
and may practically be regarded as un fait accompli. 

Let us for a moment consider the aspect which con- 
tinued opposition to that which the telephone com- 
panies desire mustassume. Why should a Department, 
whose prima facie duty it is to provide all possible 
facilities for telegraphic communication throughout the 
country, adopt a course having for its effect the very 
opposite result? People will naturally begin to ask 
themselves, Is it that the Government desire to check 
the progress of telephonic enterprise? Is it that they 
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fear telephonic communication will detract from the 
telegraphic revenue? It cannot be that any such oppo- 
sition is necessary for the good of the community. It 
should be borne in mind that the telegraphic communi- 
cation of the country is a trust reposed in the Govern- 
ment, and it is for the Government to use that trust for 
the good of the community. It is possible our argu- 
ments may dovetail into those of the telephone com- 
panies, but we are not viewing the case from their 
standpoint at all; we are regarding it purely from a 
public point of view. It has not been our réle to 
favour the telephone companies with praise for their 
management—rather the reverse ; but the telephone has 
become a necessity of commerce, and whether it is in 
the hands of the companies or of the Government, it is 
desirable it should be set free, as far as is possible, from 
those trammels which have for so long a period 
weighed it down and dwarfed itsapplication. Howmuch 
the companies themselves are to blame for this result, 
or how much the Government may take credit for, 
we are not prepared to discuss at this moment. That 
it has not been so liberally handled as it might have 
been goes without saying. Many poeple would be 
glad to avail themselves of the advantages of the tele- 
phone at the present time could they obtain the instru- 
ments at a reasonable price, having regard to cost of 
production and the near approach of the lapse of patent 
rights. How far the enforced taxation to which every 
exchange subscriber has to submit in order to enable 
the companies to meet the licence fee imposed by the 
Government has militated against the more complete 
development of the exchange system is a question 
difficult to determine. Naturally it will have had some 
effect. As the case now stands we have the telephone 
companies making a profit and paying a tax to the 
Government. Were the undertaking in the hands of 
the latter, surely we might look for amelioration in 
some degree in this respect. We have never sought to 
hide the fact that in our opinion the telephone system 
should form a part and portion of the country’s tele- 
graph system, and that it should be controlled and 
managed by that department to which was given ex- 
clusive rights for that purpose ; and we go further than 
this, and say, as we have said before, that eventually 
this must be so, unless the Government intend to 
abandon the mandate given them and allow the tele- 
graphic as well as telephonic correspondence to pass 
into other hands. We cannot think the Post Office 
authorities are blind to this. If the telephone interests, 
so far as public communication is concerned, are 
eventually to be absorbed by the Public Telegraph 
Department, why defer the day for doing so? Why, 
at all events, withhold from the companies that which 
ae and the public acknowledge as a need of the 
ay ? 


KILLED BY AN ELECTRIC SHOCK. 


AN inquest was held on Thursday week at the Castle, 
Woolwich, on the body of John Connelly, aged 31, a 
pensioner from the Royal Engineers, who was killed 
whilst at work at Siemens’s Telegraph Works, Charlton, 
by an electric shock. 

James Bloss said he was coiler at Siemens’s. At half- 
past one on Tuesday afternoon he went through the 
cable floor to the electric light shop. On the floor of 
the latter shop he found deceased apparently dead. 

Henry Percy Haynes said he was a clerk in the 
electric light department at Siemens’s factory. De- 
ceased was employed as a labourer. At the dinner 
hour on Tuesday witness was in his office, when the 
last witness called his attention to a man lying on the 
floor of the electric light shop. He ran out, and found 
him lying on the floor with Sir William Thomson’s 
astatic voltmeter lying on his hand. It had been on 


the bench before, and did not require any attention 
from deceased. Witness sent for medical aid, and Dr. 
_Hughes came and pronounced the man dead, 


Alfred Dykes said he was an electric engineer in the 
employ of Siemens’ Bros. at Charlton. Deceased came 
on May 20th and was employed to mind the engine in 
the electric light room. He seemed well up to his 
work and had to keep the speed of the engine constant. 
The engines were driving two dynamos in the light 
shop. When witness left at one o’clock, he told de- 
ceased to keep the engine running steadily, and that 
if anything went wrong to stop the engine, and not to 
attempt to touch any of the electric machines. The 
astatic voltmeter was used for measuring the pressure 
at the terminals of the dynamo. Deceased had no 
business at or near the meter, in fact witness had several 
times warned him not to touch it. The strength of the 
pressure at the time was 1,000 volts. It would not 
be safe to touch the instrument with a hand on each 
terminal. One terminal might be touched, but if both 
were touched death would be instantaneous. He be- 
lieved the deceased touched the instrument with both 
hands, thus disobeying instructions. Deceased knew 
it was dangerous, in fact fatal, to touch the instrument. 
He could not say whether he touched the meter for 
the purpose of committing suicide. When the instru- 
ment was found on deceased, the wires had been torn 
down ; but one wire was connected by a current with 
the instrument. 

Edward Laukert, chief of the electric light depart- 
ment, said he engaged deceased at 54d. per hour as a 
labourer. He considered it proper’ that a labourer 
should mind an 8-horse engine. If one of the termi- 
nals of the instrument (the left hand terminal) had 
been covered with a non-conducting material, the 
accident would not have occurred ; but the firm pre- 
ferred to use the instrument precisely as they had it 
from Sir William Thomson. There were plenty of other 
dangerous points in the same and other rooms. They 
never had a similar accident on the works during the 
22 years he had been employed there. 

Dr. Hughes, Albion Road, Woolwich, said that he 
was sent for and found deceased dead in the light 
shop. There were violet coloured streaks up the right 
hand, with a perforation in the palm where the fluid 
entered. In the. left hand were three perforations 
where the electric fluid went out. The postmortem 
examination showed that an electric shock had gone 
through him. The heart and all the organs were 
healthy. He died instantaneously from a shock of 
electricity. 

Dr. Coleman, Woolwich Common, said he attended 
to watch the case for the Home Office with a view of 
steps being taken to prevent a recurrence of such acci- 
dents. His experience in the Arsenal showed that in 
99 out of every 100 cases, accidents arose from careless- 
ness on the part of the employés, who were very prone 
to remove all and any guards. 

The Coroner said that deceased had no business to 
have left his post at the engine to have gone, from 
curiosity or otherwise, to the instrument. 

The jury returned a verdict of “accidental death,” 
and attributed no blame to the firm. 


ELECTRICAL EXHIBITS AT THE WINDSOR 
SHOW. 


THE fiftieth annual exhibition of the Royal Agricul- 
tural Society of England, now being held in Windsor 
Great Park is likely to be a memorable one, both on 
account of the unprecedented number and excellence 
of the exhibits and of the unparalleled amount of the 
receipts from admissions and other sources. A number 
of the engines exhibited are shown with dynamos 
attached, and in a few cases the stands are lighted with 
incandescent lamps. The most prominent electrical 
display is that made by Messrs. Priestman Bros., who 
exhibit three types: of their oil engines (Priestman’s, 
Hume’s, and Etéve’s patents), using common mineral 
oils. A 4 H.P. engine, of horizontal type, is exhibited 
driving a 50-light dynamo, showing the utility of the 
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engine for this purpose, the dynamo, set of accumulator 
cells, and a number of fittings being supplied by Messrs. 
Lea, Sons & Co., of Shrewsbury. The fittings are 
specimens of the artistic “ metalli-floral” series, in 
wrought iron and polished copper, which is the 
speciality of this firm. Another oil engine shown by 
Messrs. Priestman Bros. is 6 H.P. nominal, portable 
type, the special feature of this exhibit being the appli- 
cation of this motive power as a portable engine, and 
the makers claim it to be the first introduction as such 
to the public. In this form it is useful for many 
purposes, especially for farmers, and in all cases where 
the portable steam engine has hitherto been used, and 
as this engine requires no driver and but little atten- 
tion it is likely to answer its purpose well. 

Another good electrical exhibit may be seen at the 
stand of Messrs. Dick, Kerr & Co., in connection with 
the Griffin gas engine, which is shown driving a 
dynamo to supply about 20 incandescent lamps. The 
Royce machine and all the fittings are supplied from 
the Acme Electric Works. Amongst the gas engines 
a prominent show is, as usual, made of the Stockport 
by Messrs. J. E.H. Andrew & Co., additional interest 
attaching to this exhibit from the fact that the gas used 
is produced by a water gas plant adjoining. Atkinson’s 
patent Cycle gas engine, which has come off so success- 
fully in recent trials, both here and in America, is also 
exhibited. Amongst steam engines Messrs. Robey and 
Co. make a feature of their improved coupled com- 
pound horizontal fixed engine with patent automatic 
trip expansion gear, as specially suitable for large 
permanent electric light installations; and _ their 
vertical high-speed engine, which they have specially 
designed for working electric light machines on 
board ship and in flour mills, &c., the space required 
being very little. An interesting item at the stand of 
Messrs. Fowler & Co. is a 25 H.P. compound horizontal 
engine, constructed to the order of Colonel North for 
the electric light installation at his house at Eltham. It 
is fitted with Hartnell’s automatic expansion gear on 
both cylinders, controlled by one governor, and with 
drop sight lubricators to all the bearings and sight feed 
lubricators on the steam chest, having been specially 
designed for electric lighting or work where steady 
running for long periods is essential. Although on a 
much smaller scale, we believe this engine is identical 
in design with those at the Brompton station of the 
House-to-House Electric Lighting Company. Messrs. 
Fowler & Co. also show a new high speed engine 
(Scott’s patent) specially suited for driving dynamos 
and other quick-driven machinery. Itis an inverted 
compound tandem engine (single acting), the cylinders 
being 7 inches and 12 inches diameter by 9 inches 
stroke, and is of somewhat peculiar principle, having 
the boiler steam constantly on the upper side of the 
high pressure piston, and also on the underside during 
part of the up-stroke until the piston covers a port in 
the cylinder side, when a sharp cut-off takes place and 
expansion begins, which is continued during the down- 
stroke in the low-pressure cylinder. By using the 
piston to obtain the cut-off in the H.P. cylinder only 
one valve rod and eccentric are required to obtain a free 
distribution of steam, as is shown by the excellent 
diagrams taken. The excess of pressure on the top of 
the piston for the latter half of the up-stroke balances 
the momentum of the pistons, &c., and prevents knock- 
ing, so that it runs at 400 revolutions very quietly and 
smoothly. The governor is contained in the flywheel, 
whence it operates a valve regulating the supply of 
steam to the under-side of the H.P. piston. Excellent 
engines for electric lighting purposes are also shown by 
Messrs. Marshall, Sons & Co., Messrs. Ruston, Proctor 
and Co., Messrs. Ransomes, Sims and Jefferies, and 
Messrs. C. Burrell & Sons. 

We believe the only firm of electricians who are 
actual exhibitors is that of Messrs. Immisch & Co., who 
have on view a counterpart of the electric carriage 
which they constructed and sent out by Mr. Volk to 
Constantinople for the Sultan of Turkey. It was in- 
tended to have this shown in motion, the accumulators 
being recharged at intervalsat one of Messrs. Immisch and 


Co’s. charging stations on the river, but we understand a 
difficulty arose in the way of leaving and re-entering the 
show yard. An interesting object at the stand of Mr. 
C. L. Hett is a small Pelton wheel, the construction of 
which was referred to in the description of the large 
electrical transmission plant at Virginia City, Nevada, 
in our issue of June 14th. Mr. Hett, we understand, 
is prepared to give to enquirers any further information 
as to the supply of these waterwheels. Mr. H.J. Rogers, 
of Watford, exhibits an Elwell-Parker dynamo driven 
by a gas engine supplied with gas from his “ Koh-i-noor” 
gas producer, suitable for lighting country houses and 
farm buildings. 


CHAPMAN AND DEARING’S ARC LAMP. 


IN this lamp there are two positive carbons, which are 
placed horizontally, meeting in the centre, and the 
single negative carbon is placed at right angles to these. 

The lower part of the frame is insulated from the 
horizontal guiding tubes, and the top plate and the two 
portions of the positive carbons are fed together by the 
action of a spring, coiled in a drum, and are always 
kept in contact. 


The negative carbon is fed by the pressure of a spring 
inside the holding tube pressing the carbon against 
the abutments near its point, or it may be fed by any 
suitable clutch arrangement. It is kept in contact with 
the positive carbons by means of a light spring, until 
the passage of the current, which enters by the binding 
screws, through the standards to the positive carbons, 
through the negative, and round the solenoid, thus 
acting on an iron core attached to the vertical tube, and 
so striking the arc. 

The advantages claimed from the manner in which 
the inventors place the carbons in this lamp are :— 

Firstly.—F or street lighting. By placing the lamp 
in a certain position, they consider that they are 
enabled to light the centre space between two 
lamps effectively, as the light is distributed hori- 
zontally, and is well diffused. This allows of placing 
lamps at a less height than the ordinary vertical 
carbon lamps, and by reason of the arc always re- 
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maining in a fixed position at the top of the lantern, 
no heavy shadows are produced as the carbons burn 
down low, and the lamps can, of course, be made to 
run any reasonable time with one set of carbons. 

Secondly.—For focussing or search light purposes, 
an absolutely fixed position of the arc by the most 
simple means. 

Thirdly.—Lamps can be constructed to take heavy 
currents, without danger of carbons splitting by over- 
heating. 

These are the principal points to which the inventors, 
who are desirous of placing this lamp on the market, 
lay claim. 


THE COMPOUND WINDING PATENTS. 


Kina, Brown & Co., v. ANGLo-AMERICAN BrusH EnecTrRic 
Liaut Corporation, Limitep. 


IN the Court of Session, Edinburgh, on Wednesday, 
Lord Trayner gave judgment in the action by King, 


having 12-inch and 20-inch cylinders of 24-inch stroke, 
set to run at 100 revolutions per minute and develop 
120 H.P. 

Engines of this size and larger (up to 250 H.P.) are 
patticularly suitable for central electric lighting 
stations, while the smaller sizes in which they are made 
(as low as 25 H.P.) are in successful use for smaller 
installations. Several pairs like the above illustration 
are in use in London, Barcelona, Russia, San Sebastian 
(South America), and others are now in course of con- 
struction (in these cases fitted with condensers) for 
towns in Sweden and elsewhere. 

It will be seen that in design the general proportions 
are both massive and graceful. The high pressure 
cylinder is fitted with the “ Rider-Lindley” patent 
automatic expansion gear, which is largely used by the 
firm on all types of engines with most satisfactory 
results as to uniformity in speed and economy in 
steam. With this geara range of cut-off is obtained 
wide enough for all purposes, and within the limits 
between which modern engines with high pressure of 
steam work (,'; to } stroke), a well defined diagram is 
produced, so that, so far as the distribution of the 


Tue “ Sanpon” Compounv ENGINE. 


Brown & Co., Rosebank Electric Works, Edinburgh, 
against the Anglo-American Brush Light Corporation, 
Limited, 6, York Place, Edinburgh, for reduction of 
letters patent. His lordship found that the Brush 
Company’s machine was anticipated by Varley’s 
machine both by publication and usage, and also 
that the final specification is larger and different from 
that claimed in the’ provisional, and that accordingly 
the Brush Company’s patent is invalid. A fuil report 
of the judgment will appear in our next number, 
which commences a new volume. 


ENGINES FOR CENTRAL STATION 
LIGHTING. 


Now that central stations for electric lighting are being 
formed in every direction the question of the prime 
motor becomes one of considerable importance, and 
the necessity of having an engine of durability and 
reliability is apparent. Our illustration represents a 
pair of compound engines of the “ Sandon ” type, con- 
structed by Messrs. Browett, Lindley & Co., of Salford, 
Manchester, and is taken from the photograph of a pair 


steam to the cylinder is concerned, the best results as 
regards economy are obtained, and the extreme 
simplicity and direct action of the whole gear, added to 
the well-known sensitiveness of the Porter governor 
(in the construction of which Messrs. Browett, Lindley 
& Co. have also introduced some improvements) com- 
bine to make this valve-gear thoroughly satisfactory 
and reliable, at a very slight extra expense over hand- 
variable expansion gear, the cost being soon saved by 
the economy of fuel effected. 

Another important point, efficient lubrication, is also 
carefully provided for. The steam is greased by a con- 
tinuous sight feed lubricator which is found to keep 
the valves and cylinders in a splendid condition with 
the most moderate consumption of oil. The crank-pin 
is oiled by an adjustable cup fixed on a polished 
standard and delivering into a centrifugal oiler, and 
the crosshead pin is bored hollow and oiled from cups 
at its end. 

The shaft, cranks and crank pins, piston rod and 
valve spindles are all of mild steel and the joint pins 
are of steel, hardened and ground up true. All nuts 
and set screws have case hardened heads, and phosphor 
bronze and gun-metal are used for all brasses, those of 
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the main journals being adjustable sideways by screws 
and wedges to take up the wear in the direction where 
it must occur most. 

Messrs. Browett, Lindley & Co. were early in the 
field as makers of special engines for electric lighting 
purposes, having built hundreds. The experience thus 
gained has been turned to good account in many of 
these minor details so essential to success. 


THE SCOTCH COMPOUND-WINDING CASE. 


JUDGMENT in the important case of King, Brown & Co. 
v. Anglo-American Brush Corporation, was delivered 
by Lord Trayner last Wednesday. As will be seen 
from our other columns, Haddan’s patent is declared 
void, both on account of the enlargement and difference 
of the original provisional specification, and by reason 
of Varley’s machine and his specification being decided 
as prior publication and user. Our remarks must be 
brief, because at: the time of writing we have not a 
copy of the judgment. 

As we have frequently pointed out, the only chance 
the Brush Company had was to mystify the Court, a 
result which it is unfortunately very difficult to avoid. 
In this case the Brush people were at considerable 
disadvantage, because Lord Trayner preferred to go as 
thoroughly as possible into technical details, instead of 
following the practice of taking refuge in some purely 
legai point and giving his decision on that. Moreover, 
their leading counsel was raised to the Bench before 
making his speech. 

Messrs. King, Brown & Co. really owe their success 
almost entirely to Mr. Graham Murray, who worked up 
his case to the iast detail, and who is certainly a master 
of the art of cross-examining expert witnesses. 

The Brush experts had certainly a very difficult task 
in making out that Varley meant all sorts of queer 
things. It was nota little strained to say that in 1876 
all the curious windings of which many of us had never 
heard were in common use ; especially in the face of 
Haddan’s own specification of 1878, in which series is 
referred to as the usual winding. Under Mr. Murray’s 
hands the atmosphere cleared up, showing series shunt 
winding in each case. 

The commutator question was very interesting from 
a legal point of view, but we should have been sorry 
if the patent had been upset on that ground alone, as 
the real question was whether Brush had invented 
series shunt winding. The claim that he invented 
constant potential winding was never urged at the trial, 
being obviously untenable. 

We havealways failed to find the obscurity in Varley’s 
specification. It is not‘all in modern language, and 
there is a slip about the number of bobbins in one 
place ; but the specification is a perfectly clear descrip- 
tion of a machine which, at that date, was exceedingly 
clever, and his arrangement of his circuits to secure a 
“permanent field” shows wonderful forethought in 
design. 


A facetious correspondent writes :—“ The case must 
not be considered in the least settled. It goes 
before the Scotch Court of Appeal next; we do not 
know its name, but think it is a Synod or Kirk 
Session. It may find anything, but will probably 
decide that Edison invented compound winding, or 
that it has never yet been described so that a workman 
could use it. The last is unlikely, because it is true.” 


Telegraphy in the Argentine Republic.—The in- 
creasing commercial activity in this republic is shown 
by the advances which have been made in the number 
of telegrams dispatched. The figures were 567,632 
telegrams in 1884; 658,461 in 1885; 821,378 in 1886 ; 
816,054 in 1887 ; and 851,353 last year. This showsan 
increase in five years of about 60 per cent. 


NOTES. 


Electric Lightitig in Paris——The works in connec- 
tion with the district handed over to the Marcel Deprez 
Company are only progressing slowly and will not be 
completed within a month. The Continental Edison 
Company recognising the fact that the lamps placed 
by them on the great boulevards were not things of 
beauty have substituted others for them, but the new 
article is no more artistic than the old. Complaints 
are made that the new gas lighting of the Rue de la 
Paix and of the Avenue de l’Opera is unsatisfactory as 
regards the distribution of the light on the ground. 
The electric light, it is maintained, would have been 
found far better. The electric light was inaugurated 
in the gardens of the Palais Royal on the 15th inst. 
The Popp Company has installed, at the corner of the 
Avenue de l’Opera, the first regulators for the lighting 
of the Boulevards. 


British Association Screw Thread Dimensions,—A1l 
connected with the manufacture of electrical instru- 
ments must be aware of the difficulty that has existed 
in having some recognised standard for the dimensions 
of small metal screws, and we are glad to find that the 
well-known firm of screw makers, Davis and Timmins, 
Limited, of 24, Charles Street, Hatton Garden, have 
decided to adopt the British Association standard 
dimensions, and to keep in stock a great variety of the 
various sizes. The Postal Telegraph Department were 
the first to adopt this standard, and it is somewhat 
surprising that many of the leading electrical firms, 
excepting when executing orders for the Post Office, 
still retain their own particular screw threads. In spite 
of this, there is no doubt that before long the B.A. 
screw will become as general for small work as the 
Whitworth screw is for large work, and the mere fact 
of Davis and Timmins, Limited, stocking the various 
sizes will go far towards getting these threads generally 
adopted, especially as it would seem there is already a 
growing demand. If we remember rightly, Mr. A. Le 
Neve Foster, who has the management of their works, 
was one of the gentlemen appointed on the British 
Association screw gauge committee. This should bea 
guarantee that the correct dimensions are strictly 
adhered to, as without this uniformity cannot be 
attained. 


Electric Lighting in St, Saviour’s District.—At a 
meeting of the Board on June 19th the Paving and 
General Purposes Committee reported that they had 
considered the letter from the Board of Trade, request- 
ing to be provided with a list of streets in which, 
in the opinion of this Board, the London Electric 
Supply Corporation should be compelled to lay mains 
within a specified time. The committee recommended 
the following list of thoroughfares should be sent to 
the Board, viz. :—Boro’ High Street, Southwark Bridge 
Road, Blackfriars Road, Southwark Street and Great 
Charlotte Street, and stated that they had instructed 
the Surveyor to meet Mr. Courtney Boyle, the Assist- 
ant Secretary to the Board of Trade, upon the subject, 
and as to the amount of deposit to be made by the 
undertakers. The report was adopted. 


Electric Light on Steamers,—The electrical instal- 
lation on board the new twin-screw steamer Augusta 
Victoria, ranning between Hamburg and New York, is 
said to be exceptionally wellarranged. The plant con- 
sists of four Schuckert dynamos, driven by four Vulcan 
engines, supplying 800 16 C.P. Siemens and Halske 
lamps distributed throughout the vessel. Inthe dining 
saloon are a great number of small electroliers, each 
holding three lamps of opalescent glass. Each cabin is 
provided with a single lamp encased in a cream- 
coloured globe, giving it much the appearance of a 
miniature arc lamp. The dynamos give 300 ampéres 
and 60 volts at a speed of 450 revolutions per minute. 
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Electric Light for the Albert Institute, Dundee.— 
A meeting of the Free Library Committee was held in 
the Albert Institute last Friday to receive tenders for 
fitting up the electric light in the building. Fourteen 
offers were submitted from the principal electricians 
in Scotland and England, and the Committee remitted 
them to Mr. Bryson, Glasgow, and Mr. W. Alexander, 
City Architect, to consider and report upon them to an 
early meeting of the Committee. We now understand 
that Messrs. Paterson and Cooper have secured the 
order. The cost ot the installation will probably 
amount to £2,000. 


The Late M. Planté on Storage Batteries.—The news 
of the death of M. Gaston Planté has been received 
throughout the country with feelings of the deepest 
regret. It is strange that, although his genius and 
ability were universally recognised, so little is known 
of his very able book, entitled, “The Storage of Elec- 
trical Energy,” which contains a description of all his 
experiments with voltaic batteries, which finally led to 
the well-known form of Planté cell. Besides his ex- 
periments with all the common metals as voltaic 
couples, there are extremely interesting articles on the 
discharge of high-tension currents and globular light- 
ning. It is doubtful if this latter subject has ever before 
been treated so completely, or with so many well-authen- 
ticated instances, which stands beyond dispute. The 
book cannot be too strongly recommended to all who 
have to do with secondary batteries, as it contains notes 
by the original inventor on the practical management 
of accumulators, and explains all the small but impor- 
tant difficulties which are so often met with, but which 
may be easily remedied and avoided by a little know- 
ledge of their theory. 


Barnet Electric Lighting.—Matters do not seem to 
progress much more smoothly between Mr. Joel and 
the Barnet Local Board now than they did formerly. 
Complaints are rife respecting the lateness of the hour 
of turning on the current, one private consumer de- 
claring that he invariably has to light his gas before he 
could get his supply of electrical energy. The new 
machinery should have been in working order by 
Monday last, and we trust that when the plant has 
fairly settled down to its duties, we shall hear no further 
grumbling respecting the electric light in Barnet. 


Bristol and the Electric Light.—Mr. Preece’s report 
on the scheme for introducing the electric light into 
Bristol is described in the Bristol Mercury as dealing 
largely with generalities, somewhat vague, and asa rather 
academical treatment of the subject. He thinks that 
it would be far better that the proposed installation 
should be entirely in the hands of the Corporation, and 
the alternating current machine and transformer system 
is mentioned with favour. Coal can be obtained in 
Bristol at about half the price paid in London. 


Electric Light for Edinburgh.—At Monday’s meeting 
of the Edinburgh and Leith Corporations Gas Commis- 
sioners notice of motion was given that it be re- 
mitted to the Works Committee to consider and report 
as to what attitude the Commissioners should assume 
towards electric light companies proposing to supply 
electric light and power for the citizens of Edinburgh. 


a 


Electric Lighting for Dublin.—The arrangements for 
the introduction of electric lighting by the Corporation 
are being completed. Thesystem by which it is pro- 
posed to light a number of the principal thorough- 
fares has been submitted to the engineer appointed to 
prepare the estimates. The report of the Government 
Inspector has not yet been prepared, but will be soon 
submitted, and the installation, it is expected, will be 
commenced within the next few months. 

It is expected that Messrs. Edmundson & Co., of 
Dublin, will be given the commission for electrically 
lighting the new Science and Art Museum and National 
Library, Dublin. 


Electric Lighting in Manchester.— A Manchester 
daily speaks in the following terms respecting the elec- 
tric light in that great commercial centre :—“ Man- 
chester will lag behind other great cities in the race of 
electric lighting because she has her lighting in herown 
hands. That is the somewhat paradoxical moral taught 
by the statements made at the annual meeting of the 
Manchester Edison-Swan Company, Limited.” 


Electric Light Wanted.—All the gas in Erith and 
Belvedere, supplied from the West Kent Gas Company’s 
Erith Gas Works, was cut off from 8.45 till about 9.30 
on Monday night, causing the utmost inconvenience to 
all the consumers. It might also have been the cause 
of accidents on the railway as, of course, the signal 
lights went out too. 


Electric Lighting at Southsea.—A temporary in- 
stallation of the electric light has just been established 
by way of experiment at Messrs. Brick wood’s Esplanade 
Hotel, Southsea, the machinery and apparatus having 
been supplied by Messrs. Laing, Wharton and Down 
for the South Hants Electric Supply Company, 
Limited. The installation was used for the first time 
on Saturday evening, when two arc lamps of 1,200 C.P. 
each illuminated the entrance to the hotel and dining 


- Saloon, and two similar Jamps lit up the apartment in 


admirable style, the steadiness of the light being 
greatly admired. Two small incandescent lamps of 32 
C.P. each lit one of the staircases. If the present expe- 
riment should prove satisfactory, Messrs. Brickwood 
will, in all probability, adopt it permanently. 


Opening of the Telephone Exchange at Coventry.— 
On Monday night the National Telephone Company, 
Limited, formally celebrated the opening of a telephone 
exchange in the city by a gathering at St. Mary’s Hall, 
at which the Mayor (Alderman Tomson) presided. 
There was a large attendance, including many members 
of the City Council and the leading citizens. The 
Mayor spoke of the utility of the telephone and its 
recent development, and said he had that evening sent 
and received messages through the telephone to and 
from the mayors of Bradford, Birmingham, West 
Bromwich, Walsall, Burton and Sheffield, and in each 
case he had heard their congratulatory speeches most 
distinctly, and he believed they had heard what he said 
to them in return with equal plainness. Mr. A. Cole- 
man (the general manager) afterwards delivered an ex- 
planatory address, and the Mayor subsequently declared 
the telephone exchange open. 


An Addition to Telephonic Literature.—We have 
received the first number of the 7elephne, published 
in Chicago. “The special feature of the Telephone,” 
says the publisher, will be its treatise on the telephone, 
that most useful and yet least understood invention of 
modern utility. It will be the aim of the publisher to 
put into the hands of the public a paper that will be 
understood by those who have not made the subject of 
electricity a special study. 


Telephonic Progress.—The South of England Tele- 
phone Company is making rapid strides in the exten- 
sion of their system through East Kent. The line 
between Ashford and Canterbury is now well advanced, 
and in five or six weeks Ashford will be connected up. 
Progress is also being made from Faversham towards 
Chatham, taking in on the way Sittingbourne. From 
Chatham the company will ultimately, and, we are in- 
formed, at no very distant date, carry a line on to 
Greenwich, and thus get connection with London. 
Witbin the next two months Deal will be connected 
with the system through Sandwich. This will be an 
enormous convenience to the district, and will, practi- 
cally, complete the local circle. The company have in 
Mr. Burden, the district superintendent, a very zealous 
officer, and it is due to a great extent to his energy that 
so much progress has been made with the system in 
East Kent. 
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Curiosities in Telephony.—It is said if all the tele- 
phone wires in use in America were stretched in one 
continuous line, they would reach seven times round 
the earth ; and if all the messages transmitted every 
day had to pass through one set of instruments, and 
occupied two minutes’ time each, 10 years would be 
required to transmit them all. 


What is it?—The Pall Mall Gazette refers to Sir 
William Thomson’s electroxtac volt meter. Sir Wil- 
liam will probably be desirous of knowing what it is. 


The Electric Dog-Cart at the Windsor Show.—After 
the parade of the cattle before their Royal Highnesses 
the Prince and Princess of Wales and the Royal Family 
at the Agricultural Show on Wednesday, his Royal 
Highness was graciously pleased to order the electric 
carriage of Messrs. Immisch & Co. to be brought before 
him by a member of the firm, who explained the 
principle and action of this mode of locomotion. Their 
Royal Highnesses appeared greatly interested with the 
simplicity of the details, and at the ease with which 
the carriage is driven and guided, the motive force 
being supplied to the accumulators by one of the 
Immisch Electric Launch charging stations now lying 
in the Thames, off Windsor. 


Electrical Tramways in America,—Electric tramways 
are multiplying rapidly in the States. The Thomson- 
Houston Company has just closed contracts for several 
new lines, totalling between 20 and 30 miles in length. 
Other companies are equally busy, and it would be 
almost safe to say that by the time we have 10 miles of 
track for passenger traffic worked electrically in this 
country there will be nearly 100 times this length in 
successful operation in America. 


Removal,— The Walsall Electrical Company has 
removed to new offices and show rooms at 16, Bridge 
Street, Walsall. 


Walsall Electrical Company.— This company has 
just issued a new list of electric lighting appliances, 
including voltmeters, lamp-holders, switches, cut-outs, 
and fittings. 


Edison Lamps.—Some alteration in prices of lamps 
have been made by the Edison and Swan United 
Electric Light Company, particulars of which are given 
in a notice dated Ist July. 


Birmingham Electrical Exhibition,—Novelties in 
connection with the approaching Exhibition continue 
to be added to the programme, the latest being a model 
coal mine, underground, the visitor descending by a 
real colliery lift. In connection with this it would be 
very appropriate to have a miners’ lamp competition. 
The United Electrical Engineering Company will also 
furnish the necessary equipment for a telper line in- 
side the building. 


The Proposed Electrical Exhibition at Edinburgh,— 
A committee has been appointed to consider the ques- 
tion of the most suitable site, and to report at a future 
meeting of the promoters. 


What Does it Mean ?—The Brush invention of the 
word “ bifurcation ” was a stroke of genius of a foggy 
kind. We don’t yet know what it means in contradis- 
tinction to “diverting,” but perhaps it has something 
to do with the schoolboy’s definition of a junction as 
where two roads separate, or salt as what makes meat 
taste nasty if you don’t put any on. 


Lightning Conductors.—This being our Index num- 
ber, we are compelled to leave over Mr. Varley’s con- 
tribution to the above subject until our next issue. 


The Electric Sugar Swindle.—Sentence was delivered 
at New York on the 21st inst. on W. E. Howard, the 
electric sugar swindler. His punishment is nine years 
and eight months’ penal servitude. 


Chinese Telegraphs.—The telegraph lines across 
China from Shanghai to the western provinces has just 
been completed to Momein. 


Perim-Obock Cable.—The French Government has 
agreed to grant to the Eastern Telegraph Company a 
subsidy of 37,500 francs per annum during 20 years for 
the laying and working of a submarine telegraph cable 
which will connect Perim with Obock, the French 
Protectorate on the African Coast of ihe Red Sea. 


SS, “ Silvertown,”’—The India-Rubber, Gutta-Percha 
and Telegraph Works Company has just received a 
telegram from Mr. Matthew Hamilton Gray, Engineer- 
in-charge, saying that the cable steamer Silvertown had 
successfully removed three faults from the cables con- 
necting Dakar (Senegal) with Teneriffe, without inter- 
rupting the working of the lines. As one of these 
faults was in the neighbourhood of Teneriffe and the 
other two near Senegal, some 800 nautical miles south- 
ward, and the work was carried out in about ten days, 
those engaged in the operations are to be congratulated 
on their success. The Silvertown is expected to arrive 
in London on 5th prox. 


The North Woolwich Cable Works.—We are informed 
that Henley’s Telegraph Works Company is shipping 
68 knots of submarine cable to the West Indies, and 
also manufacturing a length of submarine cable for 
Denmark. The Halifax-Bermuda cable is also being 
made by this company, whose works just now present 
a very busy appearance, as in addition to the submarine 
department they are working night and day on vul- 
canised India-rubber, electric light, and telephone cables. 
These covered wires are in great repute, and, we think, 
deservedly so. 


NEW COMPANY REGISTERED. 


Electric Trust, Limited,—Capital, £60,000 in £10 
shares. To construct and carry out works, machinery, 
and apparatus for public and private electric lighting, 
and to produce, store, transmit, and use electric mag- 
netic or other force. Signatories (with 200 shares 
each): Spencer Chadwick, 17, Parliament Street ; H. 
Sampson King, Founders’ Hall, E.C.; J. K. Douglas 
Mackenzie, C.E., 15, Great George Street ; C. E. Master- 
man, Alsager, Cheshire ; H. ©. Masterman,59, New Broad 
Street; W. R. Renshaw, Kidsgrove, Stafford; E. R. 
Robson, 9, Bridge Street, Westminster. The signatories 
are the first directors ; qualification, £2,000 in shares or 
stock ; remuneration, £50 per annum, multiplied by 
the number of directors forthe time being. Registered 
24th inst. by Hughes Masterman and Rew, 59, New 
Broad Street. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Crompton Electric Supply Company of Australia, 
Limited.—An agreement of 24th inst. between George 
Harrison and Alfred Herbert Whiffen, of Sydney, 
electric light engineers of the first part, and Crompton 
and Co., Limited, of the second part, and this company 
of the third part, states that for some time past Messrs. 
Harrison and Whiffen have carried on business as elec- 
trical contractors in Sydney and elsewhere in Australia 
on their own account, and as agents of Crompton and 
Co., Limited. This company will purchase the good- 
will of the said business as from Ist inst. for £1,000 in 
fully paid “B” shares, and the plant, machinery, 
stock-in-trade, or will be purchased at a valuation. The 
English Company agree to grant to the Australian 
Company the sole right to represent them in New 
South Wales, Victoria, South Australia, Western 
Australia, Queensland, and Tasmania. This company 
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will issue to the English Company £1,500 in fully paid 
“B” shares. 

An agreement of June 24th between Messrs. Harrison 
and Whiffen and this company, provides for the 
appointment of the former as managers. Their remu- 
neration-is to be a sum equal to6 per cent. upon the 
gross receipts until in any year the same shall exceed 
£20,000, and 5 per cent. upon the gross receipts over 
£20,000 and under £40,000 per annum, and 4 per cent. 
upon the gross receipts over that amount. Provided 
always that the gross receipts under any one contract 

shall only be calculated at the rate of 5 per cent. when 
aie the receipts under such contract are £10,000 or upwards, 
“a and only 4 per cent. when £20,000 or upwards. This 
amount includes office and clerical expenses in Sydney. 


British Electric Lighting Company, Limited.—A con- 
tract dated 18th inst., between this company. and Messrs. 
Wilson, Bristows and Carpmael, of 1, Copthall Build- 
ings, E.C., solicitors, filed on the 19th inst., states that 
by a schemé for the liquidation of the liabilities of the 
company by arrangement with its creditors, and for 
the resuscitation of the company, sanctioned by an 
; order of the Court, dated 26th September, 1888, it was 
co provided, amongst other things, as follows :— 
i _ “The respective unsecured creditors of the company 
7 shall respectively accept fully paid up preference 
= shares, carrying 10 A rt cent. per annum interest for 
. amounts equal to per cent., or one half of their 
j respective debts or claims against the company, in full 
aan satisfaction and discharge of such debts and claims 
respectively.” 

Messrs. Wilson, Bristows and Carpmael are still un- 
secured creditors of the company for £1,326 4s. 3d., 
. and have agreed under this contract to accept 66 of 

such preference shares of £10 each in full satisfaction 
and discharge of such debt. 


Consolidated Telephone Construction and Main- 
tenance Company. — This company has notified the 
Registrar of Joint Stock Companies that by a resolution 
of the company, passed on the 30th ult., the capital 
bas been increased by the addition thereto of £75.000 
in £1 shares, beyond the registered capital of £232,545. 


Welsbach and Williams, Limited,—The annual re- 
turn of this company, made up to the 18th inst., was 
E filed on the 21st inst. The nominal capital is £34,000 

in £1 shares, 14,000 shares are taken up, 9,000 being 
considered as fully paid. The remaining 5,000 shares 
have been paid up in full. 


River Plate Electricity Company, Limited.—The 

statutory return of this company, made up to the 20th 

June, was filed on the following day. The nominal 

capital is £500,000, divided into 49,900 ordinary shares 

of £10 each; and 1,000 founders’ shares of £1 each. 

The shares taken up are 10,007 ordinary, upon’ each of 

which £3 10s. has been called up, and 800 founders’ 

” shares, upon which the full amount has been called, 

ee The calls paid amount to £10,807, and unpaid to 

; £25,017 10s., being £2 10s. per share on 10,007 ordinary 
shares. Registered office, 78, Coleman Street. 

An agreement of 14th February (registered 18th 
April) between Walter Ritchie Cassels, on behalf of 
himeelf and of the firm of W. R. Cassels and Brother, 
of La Plata, and this company, provides for the pur- 
chase by the company of electric lighting enterprises 
and business carried on in the Argentine Republic by 
the said firm. The purchase consideration is £26,000 
in cash and £24,000 in fully paid shares. Mr. Walter 
: Ritchie Cassels is appointed managing director in South 
: America at a salary of £700 per annum, and Mr. 
Francis Cassé)s is appointed superintendent in South 
America at a salary of £600 per annum; in addition, 
these gentlemen will be entitled jointly to a com- 
mission of 3 per cent. per annum upon the net 
profits. Both appointments are for a period of three 
years. 

West Middlesex Electric Lighting Company, Limited, 
—The annual return of this company, made up to the 
19th December, 1888, was filed on the 22nd inst. The 
nominal capital is £100,000 in £5 shares, 524 shares 


have been issued, 400 of these being considered fully 
paid. Upon 124 shares the full amount has been 
called. The calls paid amount to £355, leaving £265 
unpaid on 53 shares. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Manchester Edison-Swan Company, Limited, 


Tue seventh annual report of the drectors of the Manchester 
Edison-Swan Company, Limited, states that the net profit (in- 
cluding last year’s balance) for the year ending May 31st, 1889, 
amounts to £2,764 11s. 7d., which it is proposed to appropriate as 
follows :— 

To payment of dividend at 5 per cent. per 


annum ... £1,000 0 O 
To reserve fund 1200 0 0 

£2,764 11 7 


During the past year there has been a considerable increase in 
the business done by the company, not only in the United Kingdom 
but alsoabroad. The satisfactory working of the numerous elec- 
tric lighting plants installed, and the growing demand for both 
“arc” and incandescent lighting, afford great encouragement for 
the future. 

The negotiations with the Manchester Corporation for the esta- 
blishment of a central station in the City have been continued, but 
as yet without any definite result. The company have given the 
Corporation formal notice of their intention to apply to the Board 
of Trade for a Provisional Order, and in the meantime have asked 
their assent to an application for a licence. 

Hitherto the directors have refrained from asking any remune- 
ration for their services, but they consider the time has now 
arrived when this matter may properly be dealt with. 

In accordance with the company’s articles of association the 
Chairman (Mr. Vernon Kirk Armitage) retires from the board. 
He is, however, eligible, and offers himself for re-election. 


At the ordinary general meeting held in the Memorial Hall, 
Albert Square, Manchester, on Tuesday last, the 25th inst., Mr. 
V. K. Armitage, chairman of the board, presiding, the report and 
the balance sheet were taken as read. 

The Chairman, in moving the adoption, said the shareholders 
had reason to be well satisfied, and to congratulate themselves 
upon the result of the balance sheet. He attributed a very large 
share of the prosperity to the excellent work of their managing 
director, Mr. J. R. Williamson, whose services the directors were 
glad to acknowledge. Comparing the balance sheet with that of 
last year it showed an improvement. Last year they had only 
some £1,700 cf profit. This year they had £2,700. During the 
current month of June they had received orders to the amount of 
nearly £5,000, and the installations on rental and in progress were 
represented by £3,910 as against £1,297. At an extraordinary 
meeting held some time ago the directors told the shareholders 
that the Manchester Corporation seemed rather to be holding 
their hands and waiting, as they put it, for more evidence of the 
wish of the public for the establishment of electric lighting 
stations in Manchester. In accordance with a resolution passed 
at that meeting, the directors issued throughout the centre of 
Manchester circulars, enclosing postcards, asking the recipients to 
say upon the cards whether they would be willing to take the 
electric light in case it was installed. The directors then 
only contemplated the establishment of a central station for 
10,000 lamps, but in the course of three or four weeks they re- 
ceived in reply to those circulars applications or promises to take 
something like 14,500 lights. With this fact they again approached 
the Manchester Corporation, but he confessed his disappointment 
that they had made no further advance. It was true the Corpora- 
tion had appointed a committee to deal with the whole question ; 
but what that committee had done, or whether it had done any- 
thing, he was not in a position to say. July lst was the date 
fixed for giving notice to the local authorities of the intention of 
undertakers to apply for powers from the Board of Trade. This 
company gave notice to the Corporation that it was their intention 
so to apply; that application had already gone in and had been 
acknowledged by the Corporation, but they had only received 
from the Corporation the same formal notice as” before, that a 
committee had been appointed, and would, some time after July 
lst, take the company’s application into consideration. The 

wing confidence in the company showed that there was a bond 
fide demand on the part of the public for this light. f 

Sir Joseph C. Lee seconded the motion, and it was carried 
unanimously. 

The Chairman moved that out of the profits of the last year 
£1,000 be devoted to dividend, at the rate of 5 per cent., and that 
a like sum be paid to the reserve fund, leaving a balance of £764 
to be carried forward. 

Mr. Edward Cross seconded the motion. 

Mr. C. Agnew moved that the £2,000 should be devoted as 
stated, and that the directors should receive £300 out of the 
balance as an acknowledgement of the services they had for the 
past years given without remuneration. 

Mr. R. Wheeldon seconded this. 
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The Chairman withdrew his motion in favour of Mr. Agnew’s, 
which was put and carried unanimously. 

On the motion of Mr. Agnew, seconded by Mr. J. F. Fisher, the 
chairman was re-elected a director. 

Major Flood Page, a director, resident in London, gave some 
details of the parent company’s litigations. He further said that 
he had asked the Board of Trade the question, and had learned 
from them that a corporation, even if it had the gas, could not 
prevent an electric light company establishing a central station. 
‘There was no doubt that this company would be able to obtain a 
provisional order, and it was infinitely better that they should 
stand upon their rights than that they should be indebted 
to the most amiable corporation in the world. 

On the motion of Mr. Cheetham, seconded by Mr. Redfern, 
Messrs. Jones, Crewdson, and Youatt were reappointed auditors, 
and the meeting closed with a vote of thanks to the chairman. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. ‘The traffic receipts for 
the week ended 14th June, 1889, amounted to £3,205; and for the cae cakes 
2ist June, lss?, amounted to £2,414, 


The Western and Brazilian Telegraph Com Limited. The traffic receipts 
lor tue Week ending 14th June, 1889, deducting the fifth o: the grors 
receipts payable to the London Platino-Brazilian Telegranh Comnany, 

Limited, were £2,099 ; and for the week ending 21st June, 1889, were £1,867. 


THE COUNTY COUNCIL AND ELECTRIC 
LIGHTING. 


ANOTHER LETTER FYROM THE BoaRD OF TRADE. 


Tue weekly meeting of the Council of the Administrative County 
of London was held at the Guildhall on Tuesday (Lord RosrBery 
in the chair), when Mr. Alderman A. H. Haaats, the chairman of 
the Highways Committee, brought up a report, which stated that 
that committee had had under consideration a further letter from 
the Board of Trade, dated 13th June, 1889, on the subject of elec- 
tric lighting in London, to which reference was made by the 
chairman at the last meeting of the Council. The committee had 
directed this letter to be printed, and a copy to be sent to each 
member of the Council. The model Provisional Order referred to 
therein had been considered by the committee, with the assistance 
of the'Council’s officers and the Parliamentary agent, and as the 
committee deemed some amendments desirable, they had, under 
the authority given to them on the 18th instant, requested their 
chairman and Mr. Benn, one of the members of the committee, to 
confer with the Board of Trade with a view to the amendments 
being made in the order. 
The following is a full copy of the letter referred to above :— 


“ Board of Trade (Railway Department), 
“ London, S.W., 13th June, 1889. 


«“Exectric Ligntine Acts, 1882 anp 1888. 


“ Sir,—I am directed by the Board of Trade to acknowledge the 
receipt of your letter of the 5th inst., and to request that you will 
convey to the County Council the thanks of the Board of Trade 
for the valuable assistance they have given in the matter. 

“The Board of Trade have considered the several suggestions 
made in your letter, and [ am now to enclose a copy of a model 
order which they propose to follow in all cases of applications in 
the metropolis now before them. 

“With reference to this order, and the representations con- 
tained in your letter, I am to make the following observations :— 

“© 1. The order to the London Electric Supply Corporation will 
be granted only on the condition that they provide duplicate sets 
of generating machinery and a duplicate set of mains in order to 
secure @ proper and continuous supply in case of a breakdown of 
machinery or other defaults. And regulations will be subse- 
quently issued to guard against danger to the public from currents 
of high tension. 

“ 2. Streets will be scheduled in the several orders for the com- 
pulsory laying of mains; and provision is made for supply on 
proper requisition and on equitable conditions within the rest of 
the area of supply. There will be one exception to this rule. In 
the parish of St. James, the Vestry have advised the Board of 
Trade that no streets should be scheduled ; and, looking to the 
nature of the parish, the Board of Trade propose to defer to the 
opinion of the local authority in this respect. 

“3. Provision is made for the revocation of the order, in case 
of default, in respect of the whole area, or, with the consent of 
the undertakers, in respect of a part of the area, and that the 
consumer shall be called upon to bear only the cost of so much of 
any service line as exceeds 60 feet from any distributing main. 

** 4, Provision is made for the removal within two years of all 
overhead wires erected by the companies, and for possible for- 
feiture of the order if they invade or continue to invade a district 
within which they have no statutory powers. 

“5. The proposed clause 55 of the London Company’s order has 
been struck out. 

“6. The Board of Trade propose that the model order shall be 
closely followed in all orders, and, so far as possible, in all licences 
granted in the metropolis. 


“7. Provision is made to extend the Metropolitan Subways .\ct, 
1868, to electric lines where any subway has been constructed 
within the area of supply. But as regards future subways, and as 
regards the vesting in the County Council of the power to make 
subways in the London streets, the Board of Trade are of opinion 
that these are matters which cannot be dealt with by them in a 
Provisional Order. The same remark applies to giviug a veto to 
the County Council on the opening of thoroughfares. 

“8, And as regards the exemption of the Council and vestries 
and district boards from liability in respect of damage done to 
mains in carrying out works of repair, and in the use of steam 
rollers, the Board of Trade think that, if any change is made in the 
present legal position, it should be dealt with by Parliament in a 
measure of general application. 

“9. In addition to the provisions for the protection of sewers 
contained in the Gas Works Clauses Act, which are incorporated 
with the Electric Lighting Act, provisions have been inserted in 
the model order for the protection of sewers from the operation of 
all works in their proximity. 

“10. Provision 1s made for the revision of price at the end of 
seven years on conditions to be then fixed by the Board of Trade. 
The Board of Trade, in the absence of accurate information as to 
the facilities for and the cost of supply of energy, think that it 
would not be reasonable to fix now the scale to be made applicable 
seven years hence. 

“11. Provision is made to prevent the acquisition without the 
consent of the Board of Trade by one company of the undertaking 
of another, and the association of one company with another su 
plying or intending to supply energy. But the Board of Trade 
do not think that they could properly propose to Parliament that 
Parliament should part with its own powers of dealing with any 
future proposal to extend the statutory area of supply of any 
company. 

“12. The price to be charged to local authorities is to be made 
the subject of agreement. 

13. The minimum charge for supply is fixed at 13s. 4d. a 
quarter. 

“14. The Board of Trade concur in the view that, as far as is 
consistent with the principal Acts, there should be one controlling 
authority ; and, with this object, they have vested in the County 
Council the appointment of Inspectors to—(a) Inspect lines and 
works. (b) Test currents. (c) Certify meters as being of a 
pattern approved by the Board of Trade. (d) Take proceedings. 

“15. The cost of providing adequate testing stations will 
devolve on the comranies. 

“16. But the Board of Trade do not consider that they could 
properly insert in a provisional order, or in a Bill confirming a 
provisional order, a clause or clauses limiting or determining the 
powers of purchase given by the general statute to local autho- 
rities. The Board of Trade admit the force of the arguments 
which may be used in favour of setting up one purchasing autho- 
rity for London, but they are clearly of opinion that this can only 
be done by a general Act. 

“In drafting the model order, it will be observed that the 
Board of Trade have given effect, in all cases where it was pos- 
sible for them to do so, to the wishes of the County Council, whose 
desire to facilitate the working of the companies’ undertakings 
under proper safeguard of the public interests they fully 
recognise. 

“ In apportioning the areas the Board of Trade have departed 
very slightly from the recommendations contained in Major 
Marindin’s report. It has been the earnest object of the Board of 
Trade to give effect to the views of the various local authorities. 
But it has been found impossible in- the apportionment to carry 
out in detail all the wishes of the local authorities severally con- 
cerned. The Board of Trade have had to regard the metropolis as 
a whole, and they are pleased to observe that the County Council 
support generally the recommendations as to area made by Major 
Marindin. 

“In conclusion, I am to state that it is most desirable that the 
Provisional Orders should be confirmed by Parliament this year, 
and they propose to introduce the necessary Confirmation Bills at 
the earliest possible date after the reassembling of Parliament on 
the 17th inst. 

“T am, Sir, your obedient servant, 
CouRTENAY Boy e. 


«The Clerk to the London County Council.” 


LEGAL. 


Fyfe v. the Pilsen-Joel Electric Light.—This case 
came before Mr. Justice Mathew without a jury on Thursday, the 
20th June. It wasaclaim by the plaintiff for money expended 
by him as acting member of a committee of investigation, which 
was appointed last year to enquire into the state of the company, 
the detence being that such expenditure was unauthorised. 

Mr. Kennedy, Q.C., and Mr. T. W. Chitty appeared for the 
plaintiff ; Mr. Scrutton for the defendant. 

The plaintiff stated the circumstances under which the com- 
mittee of investigation, consisting of himself, Mr. Gwynne, Mr. 
Hopkins, and Mr. Hutton were appointed, and they were to report 
to an adjourned meeting in a month. The company had three 
installations in London in different ‘places, and several miles of 
wires ; the gross income was about £5,000 or £6,000 a year. The 
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committee at the first meeting arranged the programme, to take 
stock, go through the books, have them written up, and generally 
ascertain the state of the company’s affairs. It would have been 
utterly impossible for the committee, without employing technical 
assistance, to prepare their report within the time named. Mr. 
Elworthy was employed to take stock, and was paid £50. He 
gave particulars of the persons employed, and also the work they 
did. One gentleman he had paid £30, though he had only 
charged £15. 

Mr. Hurron and Mr. Hopkins gave corroborative evidence, 
and correspondence was read. Mr. Hutton said he had not autho- 
rised the employment of a valuer and an accountant; he should, 
no doubt, have done so had he been asked, but he said, when ap- 
pointed, that he could not give much time to the investigation. 

Evidence was also given by some of the gentlemen who did the 
work in question. 

On behalf of the defendants, Mr. Trentham, formerly secretary 
to the company and now one of the voluntary liquidators, was 
called to state that in February of the present year the stock had 
been taken, being practically the same as it was in March, 1888, 
and a charge of 25 guineas only made. 

Mr. Gwynne said he was nominated one of the committee of 
investigation, but took no part in the proceedings. He was not 
aware the committee were incurring any expenses. In one of his 
letters to the plaintiff he referred to the necessity for the stock 
being valued by an electrician, but he thought the plaintiff would 
do it himself, or send one of his assistants to do so. 

The further hearing was adjourned. 

On the case being resumed on Friday, judgment was given for the 
plaintiff with costs. 


THE RECENT THUNDERSTORMS. 


A very important and at the same time interesting communication 
on the recent thunderstorms was made by Mr. William Marriott 
on Wednesday evening at a meeting of the Royal Meteorological 
Society held in the lecture room of the Institution of Civil 
Engineers. 

Mr. Marriott, who is secretary of the first mentioned 
society, exhibited four wall diagrams showing the time of out- 
break, the place of damage, and the direction taken by the 
thunderstorms which took re on the 2nd and 6th of June last. 
On the former date the storm travelled, or, as he termed it, was 
propagated at the rate of about fifty miles an hour, commencing 
in the south of England and,proceeding in almost a straight line 
over an area in width of from forty to fifty miles to Edinburgh, 
and even further north. During the progress of this storm hail- 
stones fell in Bolton from 2 to 3 inches in circumference, whilst at 
Chester some of the haiistones found measured from 4 to 5 inches 
in circumference, and weighed no less than 2} oz. In Staffordshire 
one was found 3 inches long by 34 inches broad. Mr. Marriott 
then gave particulars of the storm as it occurred in the eastern 
counties. Turning to the great storm of the 6th June, he stated 
that on that evening there appeared to be three distinct thunder- 
storms raging simultaneously in London and coming from different 
directions ; but, so far as observations had gone, it.could not be 
determined that they were distinct from one another. He had 
himself noticed flashes which apparentiy repeated themselves 
four or five times. Among the collection of about forty photo- 
graphs of lightning which were exhibited, and which were taken 
during that storm, were several showing four distinct flashes. 
These photographs were taken while the camera was moved from 
one side to another, and if it had not been for that movement he 
considered that they would have been unable to determine whether 
or not there had been four simultaneous discharges. 

Mr. Clayton showed some half a dozen photographs illustrating 
the combined light and dark flashes, and that gentleman had 
found in the south of London hailstones 1 inch long and } inch 
nee whilst in the north of London some heavy stones were also 
picked up. 

Mr. Marriott had been asked how many flashes had occurred 
in a minute, and he had guessed twenty; but Mr. Wallis had in 
the north of London recorded 1,244 in two hours, or about 10} 
per minute. In the storm at Margate, which commenced in the 
eveting, it was considered that no less than 131 flashes took place 
in one minute, but beyond that figure it had been impossible to 
go, since the rapid succession of the flashes was so great. Mr. 
‘Young had found a hailstone weighing } lb., and it was reported 
that another which fell was } Jb. in weight. Mr. Marriott ex- 
hibited some very large hailstones which had been discovered 
some time ago, after which he drew attention to the photographs. 
These represented flashes of lightning in the sinuous, straight, 
ribbon, and other forms, also of the dark flashes. The speaker 
had not been able to form any definite opinion as to the reason of 
the formation of the dark flash, but they had fortunately been 
able to obtain a tegt’ of it exhibiting two if not three new 
features. Mr. Clayton, who had been successful in obtaining 
ap ay of these remarkable flashes, had held his camera im 

is hand and moved it backwards and forwards. It would have 
been interesting if two cameras had been used, one fixed and the 
other held in and moved by the hand. Had that been done the 
would have been able to determine whether the multiple and donk 
flashes were due to the movement of the camera or otherwise. 


Dr. Hoeffert had moved his camera very rapidly to and fro, and 


in that case three distinct flashes were found on the photo which 
was exhibited. With regard to the duration of the flashes, he 
had come to the conclusion that the theory that the persistency 
of the flash lasted only about one millionth of a minute was a 
fallacy, as in the recent storms several flashes were visible for 
some time, the duration of one having been recorded as two 
secouds. 

An animated and interesting discussion then ensued. One 
speaker rather humorously remarked that after the discovery of 
hailstones weighing from } to } lbs. it would be advisable to give 
credence in future to accounts of storms emanating from America 
and other countries. The next gentleman who addressed the 
meeting made an important suggestion to the effect that hence- 
forth it would be politic to have the sensitive paper in the camera 
in the form of a roll so that the form of the lightning could be 
taken in sequence. 

Dr. Hoeffert then described how he had taken his photographs. 
Several other speakers followed, and the unanimous opinion 
formed regarding the duration of a flash of lightning was that the 
old theory must be considered as exploded, and that flashes may 
continue for a few seconds. No definite decision, however, could 
be arrived at as to the cause of the dark flashes observed in the 
atmosphere and shown in the photographs. There is, however, 
one form of lightning to which no allusion was made, namely, 
that of apparently lightning in the form of a ball of fire run- 
ning horizontally through the atmosphere. It would have been 
interesting had some light been thrown upon this matter. 


THE ELECTRIC LIGHT IN GLASGOW. 


Tue Glasgow Town Council, at a meeting held on Tuesday, had 
under discussion a recommendation of the gas committee to the 
effect that the corporation should give notice of their intention to 
apply for a provisional order authorising them to supply elec- 
tricity for light and power purposes. 

Mr. Witu1am Ure, in submitting the recommendation, said 
the application would be simply for their own protection, and 
ample time would be given for consideration. 

Mr. M‘Laren, who seconded the motion, said it was n 
the council should take steps to maintain their position in this 
matter. For some years very little had been done in regard to 
electric lighting, but during the past year various corporations 
and companies had taken active measures in connection with the 
light. Several large cities in England were in a similar position 
to Glasgow in the matter. They had allowed private companies 
to be started without having Parliamentary powers, and they had 
now come forward and applied for provisional orders. In Bradford 
a very strict inquiry had been made, and it had been agreed to 
apply for a provisional order to supply electric light to their own 
city, and they proposed to expend a sum of £30,000. In Bedford 
they had also resolved to apply for powers to supply electric light 
to the city. At Leeds it had been agreed to put down plant to 
the value of £60,000 ; while in Birmingham, which was in the same 
position as Glasgow as regarded its gas supply, the corporation pro- 
posed not to provide electric light themselves, but rather to support 
a company for that purpose. Recent enquiries had, however, 
shown that the best system was for the Corporation to take up the 
matter. He therefore hoped the Council would agree to give the 
notice recommended in the minute. 

Mr. Martin wished to know whether it was the intention of 
those moving in the matter to go on with this undertaking in the 
event of their getting powers, or was this simply a method of 
blocking the way to other parties ? . 

Mr. Ure replied that they could not possibly get the Provisional 
Order without giving a guarantee that they would carry out the 
undertaking. Of course, it would depend upon the conditions 
which were applied to them whether they thought it desirable or 
practicable to agree to them. On the last occasion when they 
applied for a Provisional Order one of the conditions imposed by 
the Board of Trade, if they got the Order, was that they would 
be bound to supply every one with the light who applied for it, 
although they might have to carry it to plac®& half a mile apart. 
This was a condition which they could not possibly agree to, and 
they did not agree to it, but withdrew their application on that 
account. He hoped that with the experience gained in the 
interval the Board of Trade would remove some of the conditions 
which the Council formerly could not agree to. 

The recommendation was adopted. 


* 


ELECTRICAL TRADES SECTION OF THE 
CHAMBER OF COMMERCE. 


Important Report AND Discussion. 


On Monday last a meeting of the Electrical Trades Section of the 
London Chamber of Commerce was held at Botolph House, East- 
cheap, under the presidency of Mr. Crompton, for the reception, 
inter alia, of the report of the committee. Among the members 
present were Major-General Webber, Major Flood Page, Mr. 
Callender, Mr. Wallace, and Mr. Garcke. 
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After the discussion of some unimportant business, Mr. Trotter, 
the secretary, submitted the following report :— 

“Electricity Supply Sub-Section, at a meeting on the 27th 
November, considered the Board of Trade regulations and accounts, 
and recommended the committee that the Board of Trade should 
be requested not to issue any general regulations applicable to all 
undertakings until the supply companies had had, say, a couple 
of years’ experience of working. 

“ Electric Measuring Standards.—At a meeting of the com- 
mittee on the 7th January the question of electric measuring 
standards was considered, and it was decided to request the Insti- 
tution of Electrical Engineers to consult with a committee of the 
section on the subject. On March 28th a communication was 
read, stating that the Institute would be prepared to meet a 
committee, and thereupon it was appo' 
was received by the Institute, and on the 20th of June a deputation 
from the two bodies waited upon the President of the Board of Trade. 

* At the meeting on the 28th of March the question of a reliable 
standard for photometrical work was discussed, and it was decided 
to urge upon the Board of Trade the desirability of a change in the 
existing standard of light as defined by the Act of Parliament. 

“Overhead Wires.—On the 4th February the question of 
overhead wires was considered, and a committee appointed to go 
into the matter. A special meeting was held at the Westminster 
Town Hall on the 6th April to receive a communication from the 
President of the Board of Trade, in which he stated that he would 
receive a deputation on the subject, but as the committee had not 
seen a copy of the rules it was decided to ask the President to 
defer the deputation until they had been able to consider the 
rules. Ata meeting of the committee on the 3rd June the draft 
rules were presented, and referred to a sub-committee. 

‘‘Standard Types of Apparatus.—This question came before 
the committee on the 4th February, and referred for considera- 
tion to a sub-committee. 

“Standard Specifications.—At the same meeting this matter 
was discussed, and also referred to a sub-committee. 

“ Arbitration.—Mr. Price presented his report on this question, 
and, with certain modifications and additions, it was decided to 
adopt the Chamber’s rules. 

“Railway Rates.—At a meeting of the section on the 28th 
March this matter was considered, and referred to a small sub- 
committee. The report of this sub-committee was presented to 
the committee on the 13th May, when it was decided to request 
the Chamber to lodge it with the Board of Trade and railway 
companies, which was accordingly-done on the 3rd June. 

“Technical Correspondent.—At the same meeting it was sug- 
gested that the Section should appoint a gentleman to act as 
technical correspondent, and it was decided to recommend the 
Council to allow such appointment. At the committee meeting 
on the 6th April it was stated that the Chamber were willing to 
adopt the Section’s request, and, accordingly, Mr. Trotter was 
appointed to the post. 

“ Bradford Rules.—At the meeting of the committee on the 
3rd June Mr. Shoolbred submitted to the meeting the Bradford 
rules, which were discussed at some length.” 

The CuarrmAN then said that the electrical trade section of the 
Chamber had been in existence since October 22nd last, when the 
working committee was appointed. The first sub-section which 
met was the electricity supply section. That was at a meeting in 
November, and they had since done a considerable amount of work. 
Among the various recommendations made at the several meetings 
was that the committee should take steps to secure that the Board 
of Trade unit should be increased tenfold, from 1,000 to 10,000 
watt hours. That was noticed in the Provisional Orders, but for 
some reason or other the Board of Trade did not see fit to carry 
out the recommendation, and they adopted the views of the com- 
mittee of the electrical engineers, and seemed to think there was 
no sufficient reason for the suggested change. However, he thought 
the committee, as a body of commercial men, were the better 
judges of the question. Still, it was not a matter of the very 
greatest importance. But it would certainly have been an im- 

rovement, and strong arguments in its favour were put forward 
a Lord Crawford. Notwithstanding, the fact remained that they 
had not been able to carry their recommendation. The next 
matter before the committee was a recommendation to the effect 
that there should be united action on the part of undertakers 
declining to pay the legal expenses of local authorities when it 
was proposed to do so. That was a very good recommendation, 
and he hoped that it had had some good effect. Although, of 
course, they could not bind persons in that respect, there had 
been a general refusal on the part of undertakers to pay the 
heavy bills which had been sent in by some of the local authori- 
ties. Another recommendation of the committee was to urge all 
electrical supply companies to stand firm upon the question and 
decline to sell their undertakings in a shorter period than 42 
years. He believed that that point was brought forward because 
there was a suspicion that two or three of the supply companies 
were going behind the backs of others and offering to agree to the 
old period of 21 years. And the result of the passing of the com- 
mittee’s recommendation was to have the very good effect of 
nearly putting an end to the steps taken by those few companies. 
Then the next recommendation was that the supply companies 
should require two years as the minimum period for which compul- 
sory works should stand. He did not know what had been the effect 
of that recommendation. Perhaps Mr. Wallace could inform them. 
Mr. Wattace: I believe it is two years in the order. 

The CuarrMan continued, that the electrical supply sub-section 


inted. On the next day it - 


regard to accounts, and recommended the committee that the 
Board of Trade should be requested not to issue any general regu- 
lations to be applicable to all the undertakings until the electrical 
supply companies had been at work for a period of about two 
years. He was not aware that the Board of Trade had pressed 
for the accounts, and he believed that they had acted upon the 
hint of the committee. The next committee that got to work was 
the electric measuring standard committee. At the beginning of 
the year they met and considered the question of a measuring 
standard, and it was decided to confer with the Institution of 
Electrical Engineers to consult with them on the subject. There 
was some delay not, however, due tothe Chamber. But when the 
two committees got to work it was decided that there should be a 
deputation of the two bodies to wait upon the President of the 
Board of Trade. And in furtherance of that an estimate was pre- 
pared by the Electrical Engineers’ committee as to the least sum 
which would be required for establishing a laboratory. And with 
that information in their hands a deputation did attend and wait 
upon the Board of Trade.* They met with a favourable reception, and 
he believed that there was every reason to think that there would bea 
standardising laboratory. If that was achieved it would be one of the 
results of the electrical trade section. There had been an agita- 
tion on that subject for several years, but no great results had 
followed ; and it was to the joint action since the commencement 
of the year that the measuring standard would be obtained, if it 
were obtained. The next point was that on the meeting of the 
28th of March the question was discussed of a reliable standard for 
photometrical work, and it was decided to urge upon the Board 
of Trade that it was most desirable that there should be a change 
in the existing standard of light as defined in the Act of Parlia- 
ment. That meeting went to the Council, and it was resolved that 
a letter should be written to the Board of Trade to the effect that 
the old candle was a very unreliable standard, and that Mr. Vernon 
Harcourt’s standard should be adopted. The letter was acknow- 
ledged, but he did not know what had been the result. Upon the 
4th of February the question of overhead wires came up, and a 
committee was appointed to consider the subject. A meeting was 
held in April at the Westminster Town Hall, for the purpose of 
receiving a communication from the President of the Board of 
Trade, who wrote that he would receive a deputation. Buta copy 
of the rules had not then been obtained, and the electric lighting 
enquiry was sitting at the time. The meeting was postponed for 
a time in order that they might consider the rules. After some 
difficulty they had been able to obtain a copy of the rules which 
had been criticised by the committee, and various modifications 
suggested within the last few days. The rules were very good 
ones, so far as overhead wires in London were concerned, but they 
had the tendency to make overhead wires very expensive for rural 
districts, where such extreme safeguards for the public against 
falling wires were not so necessary as in crowded towns. The 
question was still under consideration by the committee, and, as a 
matter of fact, the position of affairs was that the Board of Trade 
rules were still on the table of the Post Office solicitor. One 
advantage of the delay was that they had found out a mistake as 
to the volts, and that had been corrected, and now there was to be 
300 volts between the conductor and the earth, or between the 
conductors or any one post. The next subject was that of the 
standard types of apparatus, but no great progress had been made 
as to that, as it was difficult to get agreement on the subject, as 
no one seemed inclined to have a standard. The only thing in 
which there seemed to be a cordial agreement was that it was 
desirable to have asmall screw thread standard. Thescrew thread 
committee sat some time ago, and were at great pains to devise a 
thread which would meet all the requirements. With the excep- 
tion of the Post Office and their instruments, no standard had been 
generally adopted. He had received a number of letters on the 
subject, and it appeared to him to be a very proper subject for the 
Chamber to take up. They might be able to make some arrange- 
ments by which it should be more generally known where the 
screw plates could be obtained, and where sample screws might be 
exhibited. That would probably be for the benefit of the trade. 
It was one of those things as to which the organisation of their 
section might be usefully employed, as it seemed to be one of those 
subjects in which no contentious matter was introduced. Other- 
wise, the question of the standard type of apparatus had not got 
on very well, because there had been great difficulty in obtainin 
any information. The subject of standard specifications, also, ha 
not got on very well, but the sub-committee had it under their 
consideration. Although they had reported, nothing practical had 
been decided upon as yet. The question of arbitration had been 


+ discussed, and a committee appointed. A pe by Mr. Price was 


presented, and certain modifications proposed and agreed to, and 
the rules of the Chamber were adopted. He had carried the 
matter to the Council, and they agreed to adopt the modifications 
suggested. It was thought that as arbitrations on electrical 
matters were very complicated, and required technical knowledge, 
they could not dispense with professional aid ; and, whilst adopt 
the ordinary rules of the Chamber as to arbitration, it was decid 
to add to them the power of employing counsel in cases where it was 
thought desirable. Upon the 28th of March the question of railway 
rates was considered and referred toa small sub-committee, who went 
to work energetically, and a very excellent report was drawn up, 
for which they were very much indebted to Mr. Garcke. That 
was lodged with the Board of Trade on the 3rd of June. The 
committee had not finished their labours, as there were other 
matters which would have to be brought before them later on, and 


at another meeting considered the Board of Trade regulations in 


* See the Review for last week, 
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he believed it would be found that their work would be of the 
greatest benefit to the trade. At a meeting held during the Board 
of Trade enquiry into the question of p Sieur lighting, it was 
suggested that the section should have accurate information of 
what was going on, and it was resolved to appaint a correspondent 
to give his whole time to the matter. Mr. Trotter was requested 
to undertake the msible work, and consenting to do so, he was 
appointed, and the result of his labours had been to very greatly 
strengthen the section. There was then the small matter of the 
Bradford rules as to the supply of electricity. Mr. Shoolbred had 

inted out that certain rules were being issued by the Bradford 
Fiensestion which might be generally followed. A copy of. the 
rules had been obtained and disc , and might prove to be of 
some use. In conclusion, the chairman said he hoped the mee 4 
would not consider that the section had been idle, for, althoug 
there was not very much to show, what had been submitted was 
practically the result of only six months’ working. 

Major Fioop Page ventured to differ from the chairman, and 
thought that there was a very good show indeed, considering the short 
time the section had been at work. It was the most active section 
of the Chamber, and although the {ounsest, it was not the least 
important. One great object they had was publicity, so far as the 
electrical trade was concerned. Therefore he proposed that a 
copy of the report be sent to the electrical and engineering papers. 
It would show that they were fairly active. He would therefore 
move a resolution to that effect. 

Mr. Garcxe had great pleasure in seconding the motion. He 
said that since the section was formed, large additions had taken 
place in the electrical industry. It was very desirable that the 
section should be thoroughly representative in its character. As 
many gernene concerned in the business were not members, it 
would be well that the kind of work done by this section of the 
Chamber should be brought prominently before their notice, in 
order to secure their adhesion to the section. 

The Cuareman stated that the committee on the standard ty 
of apparatus had prepared a draft of questions connected with the 
screw thread in order to send it out to the trade, as it would be 
very useful and interesting to get the views of the trade upon that 
subject. The questions showed that the committee had expended 
a great deal of labour on the matter. 

The resolution of Major Flood Page having been supported, was 
agreed to unanimously. 

Mr. Trorrer (the secretary) said that although Major Cardew 
did not hold out any hopes of yielding on the subject of overhead 
wires, some important matters would be submitted to the Board 
of Trade by the committee especially considering that matter. 
The rules of the Board of Trade as to overhead wires were not, 
however, quite so stringent as was at first thought. The Post 
Office had a lightning conductor on every post equal to 7/16’s 
iron wire. The committee found that the rules as to the overhead 
wires were drawn up in accordance with the Post Office rules. 
But there were one or two important points worthy of considera- 
tion. He had been told that the whole of the overhead wire 
a had been given over to the London County Council. He 

id not know how true that might be, but he heard that the 
Council had said already that they would sweep them all away. 

Mr. Garcxe enquired as to what was to be done with regard to 
overhead wires in the provinces. 

Mr. Trorrer replied that the rules were to be modified for dif- 
ferent districts. There was to be more latitude allowed for the 
rural sanitary districts. The overhead wire committee proposed 
to draw up some amendments for submission to the Board of 
Trade, and would endeavour to obtain an interview with the 
President on the subject. i 

Major Fioop Page thought that in regard to the question about 
the London County Council’s powers, it was quite as well to 
to realise the fact that there were many strong indications at the 
Board of Trade that the electrical lighting, and the use of electri- 
city generally, was extremely likely to be handed over to the new 
County Councils. One matter forced itself upon him as of 
very vital importance. He had to go to Manchester the next day, 
and there was a company there—the Manchester Edison and Swan 
Company—which had given notice for a Provisional Order. He 
had taken the opportunity of pointing out to the Board of Trade 
the extraordinary re in which they would be placed if the 
were handed over ily to the Manchester County Council, which 
was coterminous with the Manchester Corporation, who were the 
gas owners, and who had placed every difficulty in the way of 
electric lighting in Manchester. If they were to be the sole 
judges, and if the electric lighting companies had to go to them, 
and the Board of Trade were to do nothing, there must be an 
appeal to the Board of Trade, where the County Councils and the 
local authorities were opponents to the electric lighting. And he 
thought that such opposition would arise in many places. The 
meeting were doubtless aware that Sheffield and several other 
Corporations had had Provisional Orders from the commencement, 
and yet none of them had done anything up to the present. 
There was the practical question which would come up before 
them, and that was what ought they to do in view of the proba- 
bility that the electric lighting industry would be handed over to 
the County Councils throughout the country. In London they 
might get some kind of protection, for the Council had not got the 
gas in their hands ; but in the provinces, where they had the gas 
uader their control, the matter might become a very serious one. 

Mr. CaLuenner : I see that in G: w they have given notice 


to apply for Provisional Orders upon a definite statement that it 
will preclude others. 
Major Firoov Pagz: It is useless to deny that the Board of 


Trade contemplate shifting the whole thing off their hands, and 
there should be, as in the case of Manchester, a power of appeal 
to the Board of Trade. As Mr. Callender says, Glasgow is going 
in for the express purpose of preventing the electric light. 

The CuHarrman: Is it not the best plan to watch all these 
things? The proper function of this body is to memorialise the 
Board of Trade in all these cases. 

A Memser: We should have a separate memorial in each case. 

The CuatrmANn: Yes, iu each case. There might, the chairman 
thought, be some means of obtaining information of what the 
other Chambers were doing in this matter. 

Mr. Kennric Murray stated that they could communicate: with 
other bodies affiliated with the Chamber and obtain information 
especially in regard to Manchester. 

Major Fioop Page pointed out that the gas influence was very 
strong in Manchester, as he knew from painful experience in deal- 
ing with them. It was very important that there should be some 
power of appeal to the Board of Trade if the electric companies 
were to be handed over bodily to the County Councils. 

Mr. Murray said he could confirm the opinion as to the ten- 
dency of the Board of Trade to diminish their responsibility of 
action because the Chamber had experienced it in several ways. 

Major-General WensBer was afraid that the model order might 
bring about a state of things which would cause it to be too 
late for the section to move; for he presumed that if the order 
became an Act of Parliament this session it would then be too late 
to take action. The present was the time for the committee to 
act. There were two very important points in the model order 
which should be considered. One was the absolute control or 
veto of the County Council against all overhead wires, and the 
other was in regard to testing. It was well that it should be 
known that the power of the electrical inspector to enter in and 
test the electric lights of any company was absolutely at his own 
enter. and the company was bound to pay him any fees the Board 
of Trade had sanctioned for such visits. That was an arbitrary 
condition to which no electric lighting company should submit. 
It was bad enough to have an electrical inspector when he was 
ordered by a local authority to come in and test the company’s 
main, and then be called upon to pay him; but that he should be 
allowed to do it at his own sweet will and pleasure; and be paid for 
it, was very hard. If they were toget that clause in the model 
order altered they ought to set about it at once. 

The Cuarrman thought that it would be very difficult to do as 
suggested. Those, among other things in the model order, had 
been considered during the past week. Under the Metropolitan 
Building Act the Metropolitan Board of Works had a dispensing 
power. But the London County Council had come to the con- 
clusion suddenly that it was too great a responsibility for them, 
and they would not do it. An endeavour was made to put it in 
the provisional orders that the Council should have the power of 
dispensing with such small matters as partition walls, but they 
absolutely refused to agree to it. 

Major-General Wesper remarked that in the case of the in- 
spectors the Council would deal with it. It was a case in which 
some revenue would accrue to the Council, and the more inspectors 
the more they would receive. 

Major FLoop Pace: Where are all these inspectors to come 
from? Is it necessary for them to have any knowledge of electric 
lighting? (Laughter.) 

Major-General Wesser: Although it is said to be too late, I 
venture to suggest that it is quite within the power of this section 
to Mar this Bill in Parliament. 

The Cuarrman : That is very practical. 

Mr. Murray’: There is nothing to prevent that. 

Major-General Wesser, after reading the clause as to the in- 
spectors, said that the only saving clause was in the event of the 
undertaker being able to prove that the customer was at fault. 
It was a very hard clause indeed, and one which no gas company 
would submit to. 

Major FLoop Page was of opinion that if they got up anything 
like an active opposition to the Bill they would not get any orders 
through this Session. 

The Cuarrman: Yes; this is a question of policy. 

Major F. Pacs believed there were a good many indications 
that efforts were to be made to adjourn the Session as soon as 
possible ; and perhaps, therefore, if there was anything like an 
active and successful opposition got up, they might in their 
endeavours to get rid of some bad clause lose the whole thing. 

The CHarrmAn suggested that the proper course would be to 
refer the whole matter to committee. 

Major-General Wesser : Is that any reason for submitting to 
an irksome rule which will be in force for all time ? 

The Cuarrman : No, not for all time. 

Mr. Garcxe urged that the suggestion as to opposing the Bill 
should be agreed to in view of the enormous difficulty of getting 
the model order adopted: He quite saw the advisability of not 
doing anything to prevent the orders going through this year or 
of doing anything which would delay legislation, but at the same 
time they knew from experience how difficult it was to get any- 
thing of that kind in a model order modified. It was a matter 
about which they ought to be very careful before coming to a 
decision as to taking any steps to get it amended. 

Major-General Wersser stated that having read the model 
orders over very carefully, that seemed to be the only clause to 
which they need strongly object. 

Upon the suggestion of the Chairman, the whole question of the 
provisional orders was referred to the supply sub-committee to 
consider. The meeting then separated, 
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THE SPIRAL COIL VOLTAMETER.* 
By HARRIS J. RYAN. 


Durina the present year at the Physical Laboratory of Cornell 
University, the copper voltameter has been used somewhat exten- 
sively in laboratory practice by students for calibrating Thomson 
graded galvanometers, tangent galvanometers, and other electrical 
measuring instruments where a single determination suffices as a 
calibration. For practical instruction students are made to check 
their results on a Thomson gravity balance, and by means of the 
large galvanometer at the Magnetic Observatory. 

The plate form of i voltameter has been thoroughly and 
admirably investigated by Mr. Thomas Gray,t of the Physical 
Laboratory of the University of Glasgow. We are indebted to 
Mr. A. W. Meikle} and to Lieutenant Anderson § for clear de- 
scriptions, based upon the results of Mr. Gray, for the use of this 
form of voltameter, whereby determinations may be made so 
accordant that one can scarcely think of more to be desired. 

With all this, however, it has been our experience that students 
are slow to obtain accordant results when making their first 
attempts to follow Mr. Gray’s methods. It seemed desirable to 
make use of a form of voltameter that required the least consistent 
time and care to construct and prepare for operation. Again, there 
should be a wide allowable range of current density, through which 
deposits would be as firm and adherent as possible. It was with a 
view of realising this that we finally adopted and made use of the 
spiral coil form herein described. 

A wire coil as a cathode seemed to present many advantages. 
Wire of high conductivity, good for this purpose, is generally 
available in any desired size. A wire can be cleaned properly 
with great ease and readiness by fastening one end in a vice, hold- 
ing the free part in one hand and sandpapering it with the other. 
By beginning at the vice to clean it is not necessary to touch the 
cleaned wire with the hands throughout the complete operation 
of polishing and coiling into a spiral on a cylinder of the proper 
diameter, about which has been rolled clean paper. In this manner 
gain and loss coils are constructed. 


Figs. 1 and 2 show the final form of voltameter adopted. The 
coils are hung vertical. The cathode is made of a smaller diameter 
and is arranged inside and concentric with the anode. ‘The 
diameter of the anode is made about 3 cm. to 4 cm. larger than 
that of the cathode. The loss coils prepared as above are ready 
for use, since for well-known reasons their changes of weight are 
never accordant. The surface of the gain coil must not be 
touched by the hand. It is easy to handle it by the extending 
terminal, by means of which it is suspended in the voltameter. 
After polishing it is washed by plunging into a jar of water con- 
taining a little H, SO,. 


Fia, 2. 


It is then rolled on filter or Neting paper to remove all but a 
mere film of the water. The coil is then dip in 95 per cent. 
alcohol, removed and the excess of alcohol allowed to ani into 
the jar of the same. By rolling the coil on clean filter or 
blotting paper again, nothing but a mere film of alcohol remains, 


* A paper read before the American Institute of Electrical Engi- 
neers, New York, May 22nd, 1888, 


and that is thoroughly evaporated in a few moments, leaving the 
coil entirely dry. 

Coils that have been laid away aud become corroded can be 
readily cleaned, as is well known and directed, by plunging them 
into a mixture of strong HNO; and HCl, 100 parts of the 
former to one of the latter, removing them quickly to a distance, 
such that the vapours of the acid shall not reach the coil Somes 
the rest of the preparation. This consists in washing firs 
thoroughly in water, and then proceeding as at first described by 
plunging in the acidulated water, alcohol, &c. After weighing, 
the coils are ready for the voltameter. 

It has been customary with us to use a coil made of two and one- 
half metres of No. 16 wire, having the surface area of 100 square 
centimetres. 

~—— strengths of current a number of these are arranged 
in el. 


or every four ampéres one wire is necessary. At the end of 
the deposit the gain coils are immediately removed, and plunged 
first into clean water and then into the asidulated, from which 
they are dried by means of alcohol inthe manner above described. 
When dried they are at once ready to weigh. 

The copper sulphate, water and acid, need not necessarily be 
chemically pure. The density of the voltameter solution should 
be not less than 1°10 and not more than 1°18. 

The question now comes to us as to what degree of accuracy and 
precision of results we may depend upon from the above form of 
voltameter. 


Fie. 3. 


The successful use of the copper voltameter has come from an 
appreciation and an understanding of the fact that when copper 
is immersed in an acidulated solution it passes slowly into solu- 
tion in an irregular way. Mr. Gray has done much work in this 
particular, and has shown that the going into solution of copper 
on the cathode is curiously assisted by the current. From the 
extensive work done with the plate form of voltameter at Glasgow 
results have been gained with regard to the amount of copper that 
goes into solution for a certain current density and a certain 
temperature, that it is a comparatively easy thing to make deter- 
minations with assured absolute accuracy to within a tenth or 
even a twentieth of 1 per cent. This is remarkable, though never- 
theless true. 

A Thomson deca-ampére balance was calibrated by means of 
the copper voltameter under Mr. Gray’s directions at Glasgow. 

When the same was received and set up at Ithaca in the physi- 
cal laboratory of the University, it was compared with the large 
standard tangent galvanometer at the Magnetic Observatory, and 
found to agree with the same to within one-tenth per cent. 

Surely this same or even a greater degree of absolute accuracy 
could be obtained with less trouble and experience by one making 
use of the spiral coil cathodes. Mr. Gray has shown that if copper 
went into solution, unaided by the current, that we could in almost 


+ Phil. Mag., 1886 and 1889. 
t Lond. Elec. and Elec. Review. 
§ N.Y. Electrician, October, 1888. 
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all cases neglect this correction. He has shown us how much it is 
when a plate is used asa cathode. There are strong reasons, how- 
ever, for believing that when a wire which presents a regularly 
curved surface is used as a cathode that the copper from it goes 
into solution in a more regular way, and that probably in all cases 
to a considerably less degree. Again, by the use of the spiral coil 
in a voltameter we find an advantage in the fact that the plane of 
each turn of wire is di horizontally, so that by convection 
the solution is not allowed to become weak near the cathode, nor 
dense near the anode. 

This fact was first pointed out by Mr. Shaw, who speaks of the 
very accordant manner in which platinum wires disposed horizon- 
tally are found to act as cathodes in copper electrolysis. 

In a valuable paper by Mr. Shaw* on “ The Verification of 
Faraday’s Law of Electrolysis with Reference to Silver and 
Copper,” the very great range of current densities for the 
deposition of copper on platinum wires of 8 centimetres to 800 
centimetres per ampére has been brought to bear on the ratio of 
silver and copper deposits when the currents are the same. From 

ta taken from this paper, the writer has plotted curves that 
show the relation of current density to copper deposit throughout 
5 Shaw’s work at the Cavendish Laboratory and Emmanuel 
College. 

The work extended over a year, and was done with much care. 
These curves are shown in fig. 3. The ordinates represent the 
amount of silver deposited by the same current that deposits unit 
weight of copper in a given time, corresponding to current densities, 
as represented in square centimetres per ampére on the abscissx 
axis. As is seen, with the exception of two, the curves are in re- 
markable accordance, differing by not more than 1°34 per cent. 
With regard to the two curves that fall above and below the rest, 
we would say that their position can easily be attributed to acci- 
dental causes ; the error in the indications of the silver voltameter 
of a 1'5 of 1 per cent. either way would account for their position. 
Again, Mr. Shaw used no acid in the voltameter solution, a fact 
that will account for irregularities. Of these lines the heavy one 
was drawn as a fair average of them all. A glance at this line will 
derive some interesting results : 

We see that with a current density of 50 square centimetres per 
ampére the ratio of silver to copper deposited is 3°401. In the 
early part of Mr. Shaw’s work, in a long series of observations, 
this same identical ratio as a mean for a mean current density the 
same as above was found. 

Mr. Gray, when at work on the same ratio, determined the same 
identical value. 

Finally, the writer has found that if we take the values for the 
chemical equivalents for silver and copper as quoted by Wurtz and 
those given by Meyer, that the calculated values for this ratio are 
3°401 and 3°399 to 3°401. 

Therefore, since we know with great assurance the value of the 
electro-chemical equivalent of silver, we have an equal assurance 
that with a current density of one ampére for every 50 square cen- 
timetres exposed the amount of copper deposited will be ‘0003287 
grammes per coulomb. 

Again we see that in a range of current density from 50 centi- 
metres to 300 centimetres j od ampére this line indicates a change 
in the amount of copper deposited from ‘0003287 to ‘0003270. It 
is to be remembered that these results were obtained by the use of 
a solution almost saturated and without acid. Returning to Mr. 
Gray’s work, we find that for the same range of current density 
the amount of copper deposit changes from °0003287 to ‘0003272 
for a temperature at which Mr. Shaw probably worked. 

Tt is well known that the copper goes ints sulution under the 
action of the current from the cathode at much a greater rate 
without acid than with, and especially at a greater rate when the 
solution is dense than when working under the proper conditions 
for measuring current. A comparison of Mr. Gray’s and Mr. 
Shaw’s results brought us to the belief that less copper should be 
dissolved from cathodes of the spiral coil form than those of the 
plate form. 

To determine this, four cells were arranged by Mr. Gunning, a 
student in the Sciences at Cornell. Two of these had cathodes 
and anodes of the plate form, and the other two those of the 
“spiral coil” form. The large plate and coil, and the small plate 
and coil had areas of 100 centimetres and 10 centimetres respec- 
tively. About half an ampére was passed through them fora time, 
amounting to two and one-half hours. 

Every half hour tom | were taken out, dried and weighed, the 
solutions all intermixed, and the deposits continued for another 
half hour, &c. 

The solution had a density of 1°1, and an addition of } per cent. 
acid. An examination of the intermediate results gives the same 
result that one gets by looking at the total gain of the coils and 
plates taken separately. Mr. Gunning’s results were as follows : 


Temperature, 20 degrees. 
Coils, Plates. 
Small Large. Small. Large 
10cm. 100c.m. 10cm. 100c.m 
18220 1°8182 18196 1°'8138 
The results show that in going from a density of 20 centimetres 


to 200 centimetres per ampére, the amount of copper per coulomb 
changed from -0003289 to ‘0003283 for the coils, and for the plates, 
0003285 to ‘0903275. 

The result with the plates does not differ materially from that 
found by Mr. Gray for a similar range. 


* Brit. Asso, Meeting, 1886. N.Y. Elect’n., 1887. 


Mr. Gunning also made a number of comparisons of the spiral 
coil voltameter at different current densities, and at a mean tem- 
perature of 23 degrees centigrade, with the standard tangent 
galvanometer at the Magnetic Observatory. They were made 
with great care in every particular but one, and that was in the 
matter of time. This was taken from his own watch, that had not 
been compared with our standard chronometer. Again, to make 
and break the circuit, a large switch capable of carrying 250 
ampéres was operated, which added incidental errors, since the 


_ duration of each deposit was only 1,800 seconds; the results are 


interesting, because of their accordance and the manner in which 
they were obtained, and are given in the following table :— 


| | Gain in grammes, Grammes 
Date. | Size. | Current | 
| Coil No.1. | Coil No.2. | per Se. 
May Sand9.| 110cm. 6788 | | ‘3977 «1-176 
” ” 1°312 | “7699 "7704 | 1177 
1882 | 11060 | 1°1055 1°178 
” 9s 2446 | 1°4364 1°4372 1:178 
» 6and7.| 116 ,, 3008 | 1°7686 | 1°7676 | 1:179 
3532 | 20755 | 20753  1:179 
4016 2°3639 2°3639 1°180 
” ” ” ’ 4°495 2°6386 2°6326 | 1°176 
” ” | | 2°8932 28910 | 1°176 
” ” 5°263 3°0750 3°0808 
” ” 33437 3°3453 
» Sand 9. 110 ,, | 6-492 1:165* 
| | 


* Deposit rough copper lost from both coils.. 


Fortenbaugh and West, also students in the laboratory, making 
use of a watch belonging to the former, known to the writer to 
have been keeping correct time, and otherwise precisely the same 
—" that Mr. Gunning used, obtained the following re- 
sult 


Duration ... 40 m. 
Coil No. 1 gained... 1036) Area. 

2 


1°035 90 sq. ¢.m. 

From this the number of grammes per ampére per hour is com- 
puted to be 1182. And we know that for the above current 
density it should be 1:183. The galvanometer at the observatory 
is subject to a fluctuation in its indications by an amount that 
almost covers the above, due to variations of horizontal intensity 
throughout the succession of day and night. 

The writer and Mr. E. G. Merritt, Fellow in Physics, Cornell 
University, hope to make a thorough investigation of the “ Spiral 
Coil Voltameter ”’ in its use with silver and copper shortly. 

From the ease with which those inexperienced in the use of the 
copper voltameter obtain consistent results, it was thought well 
to recommend its use in the meantime to others. 


ON THE EFFECT OF TEMPERATURE ON THE 
SPECIFIC INDUCTIVE CAPACITY OF A DI- 
. ELECTRIC. 


By W. CASSIE, M.A. Communicated to the Royal Society by 
Prof. J. J. Thomson, F.R.S. 


[ ABSTRACT. | 


Tue variation with temperature of specific inductive capacity was 
measured in different ways for solids and liquids. 

Tn the case of solids a condenser was made with thin sheets of 
the dielectric in question, and the capacity measured at different 
temperatures. The condenser was suspended in an air bath by 
wires passing through the top to an insulated support outside. 
This support was several feet above the bath, so that it was never 
heated, and its insulation was independent of the temperature of 
the condenser. The capacity was measured by Prof. J. J. 
Thomson’s method,* and conduction or absorption in the condenser 
allowed for by varying the time of charge and discharge. The 
rate of increase per degree centi of the specific inductive 
capacity was found to be for— 


Mica between 11° and 110° ... 0°0003 
Ebonite ,, 18 «63 =... 0°0004 
Glass ,, ... 
Another specimen of _,, 18 , 60 ... 


In the case of liquids a quadrant electrometer was immersed in 
the liquid in question, and the deflection observed at different 
temperatures. The liquid was boated in a water bath, and the 
needle and quadrants were attached to insulating supports above 
the bath. The electromotive force was obtained from a Ruhm- 
korff coil without the condenser, and with a high resistance 
between the terminals by which to control the E.M.F. The poles 


* « Phil. Trans.,” 1883, 
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of a second electrometer in air were connected to the poles of the 
liquid electrometer, and the ratio of the readings of these two 
gave a measure of the specific inductive capacity independent of 
variations of E.M.F. The results are shown in the following 
table ; and in the last column are inserted for comparison the rate 
of change of refractive index for the four of the liquids for which 
Messrs. Dale and Gladstone have determined it. Mean values are 
given except for these four. For glycerine there is no similarity 
between the two effects; but for the other three the effects are of 
the same order of magnitude, although not exactly in the ratio 
1 : 2 indicated by the electro-magnetic theory of light. 


Rate of decrease of specific; Rate of decrease of retrac- 
inductive capacity per tive index per degree for 
degree. A line in solar spectrum. 
hetween between 
Turpentine ... 20° and 36° +0:0012 | 10° and 47° 0:00035 
Carbon bisulphide. | 15° and 43 | 
Glycerine ... ...| 18 and41 0°006 | 20° and 48° 000018 
61 0°0053 
Benzoline 19 and 41 0°0006 | 25° and 39° 0:00037 
” 0°0015 
Benzine 15 and 39 10° and 39° 0-0004 
0°0012 
Olive Oil 17 and 68 0:0024 
increase 
Paraffin Oil ... 18 and 54 0°0023 


SPECIFIC INDUCTIVE CAPACITY OF DIELEC- 
TRICS WHEN ACTED ON BY VERY RAPIDLY 
ALTERNATING ELECTRIC FORCES. 


By J. J. THOMSON, M.A., F.R.S., Cavendish Professor of Physics, 
Cambridge. Communicated to the Royal Society. 


Tue researches of Dr. John Hopkinson have shown that in some 
dielectrics, of which the most conspicuous example is glass, the 
refractive index is not, as it ought to be on Maxwell’s theory, equal 
to the square root of the specific inductive capacity, when the 
latter is measured for steady forces, or such as are reversed only a 
few thousand times a second. It is therefore desirable to measure 
the inductive capacity under circumstances which approach as 
nearly as possible to those which, according to Maxwell’s theory, 
occur when light passes through a dielectric. This will be when 
the forces are reversed as rapidly as possible; in the following 
— the forces were reversed about 25,000,000 times per 
second. 

The method consists in measuring the wave length of the elec- 
trical vibrations given out by a condenser whose plates are in 
electrical connection. If c is the capacity in electrostatic measure 
of the condenser, t the coefficient of self-induction in electro- 
magnetic measure wf the circuit connecting the plates of the con- 
denser, the wave length, if it is long compared with the length of 
this circuit, equals 27 /(uc). Thus, if we can measure the 
wave length of the vibrations executed by such a system, we can 
find the specific inductive capacity of a dielectric. For, if we 
determine the wave length of the system first when the plates of 
the condenser are separated by air, and then when they are sepa- 
rated by a slab of the dielectric whose specific inductive capacity 
we wish to measure, the ratio of the squares of the wave lengths 
will be the ratio of the capacities of the condenser in the two 
cases, and if we know this ratio we can deduce the specific induc- 
tive capacity of the dielectric interposed between the plates. 

The arrangement of the experiment was as follows :— 

The condenser consisted of two circular zinc plates, A B, c D, 
30 cm. in diameter; these were supported on an insulating stand, 
and the distance between them could be altered at pleasure. To 
these plates wires, EF, G H, each about 25 cm. in length, termi- 
nating in the highly polished balls, r, H, were attached. The 
plates were also-connected with the poles, p, a, of an induction 
coil, and when this was in action a succession of sparks passed 
between the balls, r and x. The periodic distributions of elec- 
tricity thus produced over the plates sent electrical waves down 
two insulated wires, each about 20 metres in length, attached to 
the small zinc plates, u and m, placed close to the plates of the 
condenser. 

The wave length of the vibrations transmitted along the wire 
was determined by the method I described in a former paper 
(“ Note on the Effect Produced by Conductors in the Neighbour- 
hood of a Wire on the Rate of Propagation of Electrical Dis- 
turbances along it,” Roy. Soc. Proc., Vol. 46, p.1). Two wires, 
R 8, V w, of equal length, had the ends, s and w, fastened to the 
poles of a spark micrometer, while the other ends, r, v, could slide 
along the wires, L T, M A, respectively. At first, R was placed at 
T, and v was moved until the sparks in the micrometer were as 
small as possible; suppose that a was the position of v when this 
was the case. tT and a will be at the same potential. The end, v, 


was now kept fixed ata,and x moved until the sparks again 
became as faint as possible; suppose that 6 was the position of Rr 
when this was the case, then § and a are at the same potential, 
and therefore 8 and 1 are ; so that, since T is a place of maximum 
potential, 8 1 equals a wave length. 

By starting from 8 and proceeding further up the wire we can 
get another determination of the wave length. 

Since from the nature other conductors besides the two discs 
were in the field, the capacity of the condenser was in excess of 
the value given by the formula s/4 x t, where s is the area of one 
of the plates and ¢ the distance between them ; but this is the only 
part of the capacity which is increased when the slab of dielectric 
is interposed between the plates. The capacity when the discs 
were 2 cm. apart was determined by the tuning fork method given 


in Maxwell’s “Electricity and Magnetism,” vol. 2, and was 


found to be 40 in electrostatic units; the formula s/4 x t would, 
where s = 7 x 15° + t = 2, give 28, so that of the 40 units of 
capacity, 28 are due to the two discs and 12 to the presence of the 
other conductors. This was verified by determining by the tuning 
method the capacity of the condenser when the distance between 
the discs had a series of values. 

When the distance between the discs was 2 cm., the mean of 
several determinations of the wave length along the wire was 8°25 
metres. The value calculated by the formula 2 7 ./(.L c), where 


c = 40 = 21 (og 178), where = length of cir- 
Te 


cuit = 50 cm., and d the diameter of the circuit = 0°3 cm., is ® 
metres. When the plates were separated by pieces of plate glass 
2 em. thick, the wave length was 11°75 metres. Thus, if « is the 
specific inductive capacity of the glass, 


_ +12 
8°25 40” 
2%, and = 1°65. 


The determination of the specific inductive capacity of the glass 
by the tuning-fork method was difficult, owing to electric absorp- 


‘tion ; the values for « obtained in this way varied between 9 and 


1l. We see, therefore, that for vibrations whose frequency is 3 x 

10/1175 x 10°, or 25,000,000 per second, the specific inductive 
capacity is very nearly equal to the square of the refractive index, 
and is very much less than the value for slow rates of reversals. 
The discrepancy is probably due to something which produces the 
phenomenon of anomalous dispersion in some substances, and 
indicates the existence of molecular vibrations having a period 
slower than 25,000,000 per second. The behaviour of the glass 
under electrical oscillations of the critical period would form a 
very interesting subject of investigation. 

The specific inductive capacity of ebonite was determined in a 
similar way; the wave lengths, when the plates were separated 
by air and ebonite respectivaly, were 8°5 metres and 10°75 metres, 
giving as the specific inductive capacity of ebonite 1:9. The value 
determined by the tuning-fork method was 2:1. 

The specific inductive capacity of a plate made of melted stick 
sulphur was also tried: the wave length without the sulphur was 
8:25, with it 11°5, giving as the specific inductive capacity of sul- 
phur 24. The value determined by the tuning-fork method was 
2:27. Thus, for ebonite and sulphur the values determined by the 
two methods agree as well as could be expected, while for glass the 
results are altogether different. 


AMERICAN NOTES. 
By DAS TELEPHON. 


Noruine worthy of being recorded in the Revizw has come out 
lately. The first execution by electricity (I mean lawful execu- 
tion), is looked forward to with anxiety by the public as well as 
by the electrical brotherhood. 

In his long story of the electric sugar swindle, President W. H. 
Cotterill reached the climax yesterday in his testimony before 
Recorder Smyth, when he told of his trip to Michigan last 
December. Mrs. Friend had postponed giving up the secret so 
often that the English stockholders became indignant and sus- 
picious. When he asked Mrs. Friend whether she really possessed 
a secret for refining raw sugar, she replied that “it was an im- 

roper question for him to ask.” 

Cotterill described his entrance into the Professor’s secret room, 
and told how he found the raw sugar, which they supposed had 
been refined, piled up behind a barricade of empty boxes which 
had seapesiad to contain machinery, but which had really been 
used to bring refined sugar into the factory. 

Several letters were found by Cotterill from Howard to Gus 
Halstead, which he opened. One of the letters was very urgent, 
and told Halstead to gather everything together, put it in the 
secret room, and send him thekey at once. He asked that this be 
done in three hours. Close on the heels of this came another letter, 
telling him to send the key five minutes after he got the letter, 


adding the memorable words, “ Burn this letter.” By these means 
Howard hoped to have everything beyond the reach of Cotterill 
when he came back from Michigan. 

The famous Bell patent is again before the Courts. On the Ist 
inst. the United States Circuit Court at Boston was called to con- 
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sider another point in the bill in equity to cancel the Bell tele- 
hone patent on the ground of prior invention by Reis, of 
rmany, by Gray, by Drawbaugh and others ; also on the ground 
of fraud by Beli in the Patent Office. The Bell Company origi- 
nally demurred on the ground of no authority by the United 
States to bring suit. The Supreme Court overruled this demurrer, 
and ordered the company to answer. They answered and filed a 
lea. The United States filed replication. Now the United 
tates asks that an examiner be appointed to take the proofs, and 
the Bell Company asks the Court to restrict proofs to the fraud 
issue on the ground that many of the other grounds for the repeal 
of the patent set up in the bill are before the Circuit Court in 
other cases. te 
In the Review I have heretofore expressed my opinion that the 
only question which the Court could entertain was as to the fraud, 
but from decisions lately given by the U.S. Supreme Court, I am 
now inclined to believe that the Court has the power to investigate 
all charges which, if true, would invalidate a patent. 2 
I send you a clipping from the leading daily paper in Baltimore, 
pee of which may be interesting to your readers outside of the 
8S. Patentees of microphones here are equally excited over the 
broad claim of Berliner for the great principle of the microphone. 


Tue Barney TELEPHONE. 


A, A, Wooden core; M, mouthpiece; 1, tympan; P, P’, electrodes fixed to frame ; 
C, €’, electrode in tympan ; air waves pass through M, strike T, pass around frame 
condensed on other side of ‘1, and pass out at E. 


(EXTRACT. | 
“ Furure or THE TELEPHONE. 
“No danger that the Bell Monopoly will be broken up. 

“It is generally believed by the public and by many inventors 
of telephonic apparatus that, after the expiration, in 1893, of the 
famous Bell patent of March 7th, 1876, the lawful monopoly now 
held by the American Bell Telephone Company will expire by 
« 

“The hopes and expectations of the long suffering public are 
held by the American Bell Telephone Company under the Bell 
— will cease when that patent expires, but that company 

ong since acquired inventions which will control absolutely the 

use of all forms of microphones, which is the only and essential 
instrument now known by the public for the transmission of speech 
by means of electricity under the Bell system, which the Supreme 
Court said ‘consisted in the use of an undulatory current in a 
closed circuit,’ and to the use of that instrument the world is in- 
debted for the practical use of the electric telephone. 

“The Supreme Court of the United States, in the opinion de- 
livered on 19th March, 1888, said :— 

“* Bell discovered that speech could be transmitted by gradually 
changing the intensity of a continuous electrical current in a 
closed circuit; but, if another discovers a different method or way 
of doing the same thing, and gets a patent for it, the two dis- 
coverers will be permitted to operate each in his own way without 
interference with each other.’ 

“It is sincerely to be hoped that the inventive genius of some 
of our electricians will soon discover that ‘different method,’ 
and relieve the public from the exactions of the great monopoly. 

“ The microphone is the only instrument now known which will 
transmit speech in a practical way, and the owners of that instru- 
ment will continue to control the practical use of the telephone 
in the United States. Thousands of microphones, of various forms 
and shapes, have been invented, but they all will be subservient 
to the patent, which will hereafter be issued to the American Bell 
Telephone Company for the microphone. 

“The microphone was claimed in a caveat, filed in the Patent 
Office on April 14th, 1887, by Emile Berliner. The claim is in 
these words :— 

“*In an instrument situated within an electric circuit, havi 


.two or more ends of the circuit brought in contact with 


other, which points of contact can be loosened or tightened by 
vibrating one or both sides of each contact, thus diminishing or 
increasing the current of electricity passing through the contacts 
as, many times as vibrations occur.’ 

“This claim describes the microphone, and is so broad and so 
clear that it covers all forms of microphones now known or which 
may be invented, and, without the microphone, the present Bell 
telephone system is not a commercial or practical one. 

** Patentees of microphones now, for the first time, learn that 
their patents are worthless, and that the American Bell Telephone 
Company own this invention, and that company also owns the 
invention of Thomas A. Edison of a similar instrument, for which 
he filed an application for a patent on July 20th, 1887. No patent 
for the microphone has been issued to Berliner or Edison under 
their application, for the reason that those two claimants were put 
in interference by the Patent Office, and the important point is 
that the interference has been kept alive, and has not been 
decided by the Patent Office. , 

“The American Bell Telephone Company own both these inven- 
tions, and the decision of the Patent Office can be deferred from 

ear to year by that company, as long as it may deem best for its 
interests, and that company, no doubt, will defer asking a decision 
from the Patent Office until a short time before the Bell patent of 
March 7th, 1876, expires, and then a patent for the microphone 
will be issued, either for the Berliner or Edison instrument, to the 
American Bell Telephone Company, which will run for 17 years 
from the date of issue of the patent, thereby securing to that 
company a continuance of its monopoly until 1910, unless, as the 
Supreme Court said, ‘another discovers a different method from 
that of Bell.’ 

“It is hoped men of science and intelligent mechanics will 
endeavour to discover that ‘ different method.’ ” ' 

The Barney make-and-break telephone has been under crucial 
tests by several eminent electrical experts in New York, all of 
them believers of the Bell theory, and the report given is in the 
following words :—“ The diaphr: plays between two distinct 
limiting contacts, each of which is proven to be necessary by the 
fact that if either is slightly out of a riven position (either way) 
the apparatus will not talk at all.” p 

The expert who made this written report would not admit that 
the instrument talked by make-and-break. ‘ 

“ Another expert wrote :—l. The diaphragm is not in contact 
with the two distinct points at the same time, because if it were 
so the diaphragm could not play between them. 

2. As the two distinct limiting contacts are proven to be neces- 
sary for the apparatus to talk, it follows that the diaphragm must 
make and break contact alternately in each of the distinct limiting 

ints. 

Pe. The result of the tests establishes the fact that the apparatus 
will not talk except when makes-and-breaks of contact occur. 

This is a hard fact for blind followers of the Bell system; 
but it is a fact, and cannot be denied on the ground that it was 
not known before. Let the sceptical examine the drawing of the 
instrument, and he will see that double the number of pulsations 
are sent into the line that were or could be read, by any known 
method. 

Baltimore, June 14th, 1889. 


NEW PATENTS—1889. 


8360. “ Improvements in apparatus relating to telephone sys- 
tems.” F.A. Hotcoms. Dated May 20. (Complete.) 

8390. “ Improvements in electric motors.” W. M. Morpey. 
Dated May 21. 

8400. “An improvement in electric bells.” J. M. Porrsr. 
Dated May 21. 

8451. “ Improvements in conduits for electric light and other 
wires.” Dated May 21. 

8456. “Improvements in portable electric safety lamps.” L. 
Bristot. Dated May 21. (Complete.) 

8459. “ Improvements in dynamo-electric machines and elec- 
tric motors.” T.L.W1iuson. Dated May 21. 

. “ Improvements in coating and protecting wires for elec- 
trical, telephonic, and other analogous purposes, also applicable 
in the manufacture of tubing.” G. France and E. 
Dated May 21. 

8468. “Improvements in tramcars, locomotives, or other 
vehicles driven by electricity.” T.D. Hotiicx. Dated May 21. 

8493. “ Improvements in automatic cut-outs for electric cir- 
cuits.” W.J.S. Barser-Starkey. Dated May 22. 

8528. “ Transmission of power by alternate electric currents 
and apparatus therefor.” J. Horxinson. Dated May 22. 

8552. “ An improved process for the electrolytic separation of 
aluminium, aluminium aie. and magnesium from solutions of 
their salts.” G. Nannszn. Dated May 23. 

8557. “ Improvements in or relating to meters or instruments 
for measuring currents of electricity.” M. Parker. Dated 
May 23. 

8559. “ Improvements in securing tel hh wires to insu- 
lators.” W. Ossornz and J. Dated May 23. 

8569. “« Insulating and suspending wires, cables and conductors 
for electrical currents.” W.J.L.Sanpy. Dated May 23. 
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8588. “Improvements in alternating current dynamos and 
motors.” J. SwinspurNe. Dated May 23. 

8606. ‘“ An improved form of secondary battery for the use of 
miners and the like, and lamp mount for same.” M. Barney and 
J. WaRNER. Dated May 23. 

8619. “ An improved electrical alarm for audibly indicating 
and announcing the varying water levels of steam boilers and the 
like.” A. Sreamann. Dated May 23. (Complete.) 

8631. ‘“ An improved portable electric lamp and battery.” R. 
Tompson and H. S. Pyne. Dated May 24. 


8657. ‘ Improved methods and appliances for conducting and 
distributing electric currents.” E. B. Brigut, F. W. EncGeEt- 
BACH and J. B. Bricut. Dated May 24. 


8674. ‘‘ Improvements in connection with electrical tramways 
or railways.” J. Horxinson. Dated May 24. 

8692. ‘‘ Improvements in multiple switch-board systems for 
telephunic exchanges, and wire bands to be used therein.” J. E. 
Kinassury. (Communicated by the Western Electric Company, 
United States.) Dated May 24. 

8709. “Amalgamating gold by electricity and mechanical 
motion.” Dated May 27. 

8730. ‘‘ Improvements in printing telegraphs.” A. M. Cuark. 
(Communicated by W. F. Johnson, United States). Dated May 27. 
(Complete.) 

8769. ‘Improvements in electrical measuring instruments.” 
A. C. Cocksurn and J. N. Coorer.) Dated May 27. 

8776. “ A combined postal, electric signal alarm and telephone 
pillar.” E. Hassenpaca, M. H. Hyman and J. A. ALEXANDER. 
Dated May 27. 

8780. ‘‘ Improvements in electrical switches.” E. E. pz Facten. 
Dated May 27. 

8793. “ Improvements relating to screw-cutting lathes, and to 
electrical indicating apparatus for use in connection therewith.” 
‘W.H. Dated May 27. 

8800. ‘Improvements in regulators chiefly designed for use 
in electric arc lamps.’ H. UH. Lake. (Communicated by O. H. 
L. Lindemann, Germany.) Dated May 27. 

8815. ‘ Improvements in devices for automatically interrupting 
an electric circuit under predetermined conditions.” W. P. 
Tompson. (Communicated by the Westinghouse Electric Co., 
Onited States.) Dated May 28. 

8861. “Improvements in electric switches.’ 0. Imray. 
(Communicated by W. Thompson, United States.) Dated May 28. 
(Complete.) 

8905. “ Receiving and transmitting an electric current for 
telephonic, telegraphic or other electrical purposes, viz., ‘the 
anti-alternate current relay.” A.G. Dated May 29. 

8925. “Improvements in electric batteries.” CC. 
Dated May 29. 

8958. “ An electric meter.” A. FraceR. Dated May 29. 

_ 8973. . “ Improvements in the method of and means for collect- 
ing and storing electrical energy.” F. BossHarpt. (Communi- 
cated by V. Hoeft & Co.. and R. F. Verdier, Belgium.) Dated 
May 30. 

8979. “ Improvements in electric switches.” F.V. ANDERSEN. 
Dated May 30. (Complete.) 

8986. Improvements in secondary batteries.” D. UrquuHart, 
W. Bates, and F. Wynne. Dated May 30. ~ 

8999. ‘ Improvements in electrical tramways, or railways, and 
apparatus therefor,” J. Hopkinson. Dated May 30. 

9026. “ A new and improved means of and apparatus for 
inducing incandescence for illuminating and other purposes.” 
J. G. Inwrn and A. Isaacs. Dated May 31. 

9034. ‘Improvements in self-contained dome electric bells.” 
W. Presstanp and W.T. Presstanp. Dated May 31. 

9066. “ Improvement in railway fog signals, viz., ‘ the electric 
fog signal.’” E. A. Harvey and M. E. Brooxe. Dated May 31. 
‘ 9093. ‘ Improvements in storage batteries. A.Juna. Dated 

une 1, 

9096. ‘ Improvements in telephonic switch boards.” H. F. 
Jackson, and D. Sincuarr. Dated June 1. 

9119. “ Improvements in electric bells.”” E.T. F1rrorp. Dated 
June 1. 

9133. ‘‘ Improvements in the manufacture of carbons or elec- 
trodes for electric lamps.” H. H. Lake. (Communicated by 
Messrs. Lacombe & Co., France.) Dated June 1. 

9163. ‘‘ Improvements in electricity meters, or apparatus for 
measuring electricity, partly applicable for other purposes.” 
L. B. Minter. Dated June 3. 

9166. ‘“ An improved electrical repeater and commutator to 
indicate the normal position, and the movements of railway or 
other signals, slots, and the like.” D.Wetus. Dated June 3. 

9182. ‘ Improvements in apparatus or devices for switching or 
diverting electric currents, more especially intended for use with 
telephonic circuits.” A.Granam. Dated June 3. 

9183. “ An improved exciting liquid for electric batteries.” 
M. Sussmann. Dated June 3. 

9185. “ Electric safety signalling devices for raiiways.” J. 
Haas. Dated June 3. ; 

9197. ‘‘ Improvements in and relating to_relays for telegraphic 
purposes.” H.Lusiiner. Dated June 3. 


9231. ‘* Improvements in the method of and devices for regu- 
lating currents generated by shunt wound dynamo-electric 
machines.” W. E. Heys. (Communicated by E. P. Clark, 
United States.) Dated June 4. (Complete.) 

9237. “Improvements in dynamo electric generators and 
motors.”” G.E. Dorman. Dated June 4. 

9241. Electric meters.” A. A.C. Swinton. Dated June 4. 

9258. ‘‘ Improvements in electric signal lamps and appliances 
connected therewith.” F. L. Rawson and W. S. Rawson. Dated 
June 4, 

9284, ‘ Improvements in metallic telephone circuits.” H. L. 
BurBank. Dated June 4. 

9294. ‘Improvements in and relating to dynamo-electric 
machines and electric motors.” H.H.Laxs. (Communicated by 
C.S. Bradley, United States.) Dated June 4. 

9300. “Improvements in and relating to dynamo-electric 
machines.” H. H. Lake. (Communicated by H. Lemp, United 
States.) Dated June 4. (Complete.) 

9304. ‘ Improvements in switches for electrical purposes.” 
W. Barnicoat. Dated June 4. 

9350. ‘“ Improvements in dynamo-electric machinery.” J. 
Jounson and F. Russety. Dated June 5. 

9352. ‘Improvements in electrical horology.” F. Esprr. 
(Communicated by L. Belzon fils, France.) Dated June 5. 

9376. “Improvements in miners’ electric lamps.” H. I. 
Harris. Dated June 5. (Complete.) 

9397. ‘‘ Improvements in electrical thief detectors.” H. W.C. 
Cox. Dated June 6. 

9440. “ Improvements in ceiling roses for suspending electric 
lamps and other electrical purposes.” E. MACDONALD. 
Dated June 7. (Complete.) 

9445. “ Lightning arresters for electric conductors.” J. W. 
Sex. Dated June 7. 

9456. ‘‘ Improved method for preventing fumes from secondary 
batteries.” B.M. Drake and J. M. Goruam. Dated June 7. 

9461. ‘ Improved composite electric omnibus.” D.M. Ren. 
Dated June 7. 

9509. ‘‘ Improvements connected with electrically operated 
coal mining and drilling machines.” E. A. Sperry. Dated 
June 8. (Complete.) 

9528. “An improvement in telephony.” H. Cougs. Dated 


9537. “ Improvements in incandescent electric lamps.” I. A. 
Timmis. Dated June 8. 

9541. “ Improvements in appliances for attaching telegraph 
and other wires to insulators and similar uses.” F'. LinDLEY. 
Dated June 8. 

9552. *‘‘ Improvements in electric meters.” W.J. 8S, BArBEr- 
Srarkey. Dated June 8. 

9571. “ Arrangement of circuits and apparatus to be used in 
connection with telephonic communication.” J. E. Krnassury. 
(Communicated by F. R. Welles, Belgium.) Dated June 8. 

9576. ‘ Improvements in and relating to incandescent electric 
lamps.” H. H. Lake. (Communicated by S. F. Van Choate, 
United States.) Dated June 8. (Complete.) 

9589. “ Improvements in electric signals for indicating the 
direction and speed of revolution of engine shafts.” J. C. 
Ricxetson. Dated June 11. (Complete.) 

9667. “ Improvements in apparatus for the generation of elec- 
tricity.’ G. Witxinson. Dated June 12. 

9681.. “ Improvements in electrical storage or secondary 
batteries.” KR. Taruam. Dated June 12. 

9713. “ Improvements in electric conductors.” J.G. LORRAIN. 
(Communicated by La Société d’ Exploitation des Cables Electriques 
Systéme Berthoud, Borel et Cie., Switzerland.) Dated June 12. 

9723. “Improvements in grids or containers for the elements 
or plates of secondary batteries and moulds to be used in their 
manufacture.’ THe ELecrricaL Power Storage Company and 
P. J. Rea. Dated June 12. 

9743. “ Improvements in field magnets of dynamo and electro- 
motors.” C. Ricwarpson. Dated June 13. 

9745. ‘Improvements in or relating to dynamo-electric 
machines.” W.S. Boutr. June 13. 

9791. “ A thermo-dynamic motor, especially adapted for im- 

lling, ejecting, or propelling high explosive projectiles and the 
ike.” B.H. Tawarre. Dated June 14. 

9828. Improvements in secondary voltaic batteries.”” W.J.S8. 
BaRBeR-STarRKEY. Dated June 15. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1888. 


3679. “ An improved apparatus for regulating electric currents, 
applicable also as a motive power appliance.” H. H. Laxr. 
(Communicated from abroad by Prof. Elihu Thomson, of America). 
Dated March 1. 8d. Consists in the combination with a core or 
carrier of iron, of ring or other endless form, of two coils or con- 
ductors applied thereto but adjustible or movable in position or 
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inductive relation with respect to one another, one of said coils or 


‘conductors being in the alternating current circuit, while the 


other is preferably in an independent closed circuit, closed on 
itself and is the seat of induced currents produced by the 
alternating currents flowing in the other conductor. The claims 
are 8 in number. 


4336. ‘Improvements in electrical switches.” T. Spencer. 
(A communication from H. T. Paiste, of America) Dated March 
12. 6d. The object of this invention is to construct an electric 
switch by which the circuit can be instantly made or instantly 
broken, to paevent what is termed sparking, and, furthermore, to 
so construct the switch that it will be impossible for the operator 
to control the making or breaking circuit of the arm after it 
_—- a certain point in its revolution. The claims are 4 in 
number. 


5098. “ Method of and apparatus for electrical signalling or 
announcing in connection with telephone circuits.” P. L. Kric- 
Boom. Dated April 5. 8d. Relates to a new method of and 
apparatus for electrical signalling or announcing whereby any 
person in possession of a private telephonic line connecting two 
buildings or establishments can be instantly informed of any 
attempt at burglary or of any commencement of fire that may be 
taking place at either building. It also enables a person whose 
dwelling is connected with a central telephonic station to avail 
himself of an automatically operating apparatus for informing 
such central station of any attempt at burglary or commencement 
of a = may take place at the dwelling. The claims are 2 
in number. 


5162. ‘ Improvements in electric generators.” W.M.Morpeye 
Dated nang 7. 8d. Has for its object to provide a single arma- 
ture coil or winding, in place of a considerable number of such 
coils or windings. ‘l'hus the inventor constructs alternate current 
machines for any required rate of alternations, in which thére is 
but one simple armature coil and one simple field magnet coil. 
The claims are 7 in number. 


5531. “ A new or improved system of electric lighting and 
apparatus’ therefor.” J. G. Srarrer.- April 13. : e in- 
ventor employs alternating currents of electricity generated by an 
alternating constant current dynamo, which currents are trans- 
mitted through transformers arranged in series, and the secondary 
circuits of which transformers each contain one or a few incandes- 
cent lamps. The current from the dynamo is maintained constant 
> employing an automatic electric regulator to alter the position 
of the brushes on the commutator of the exciter, the said regu- 
lator being fed and actuated by the current from the alternating 
current machine, and not by that from the exciter. The claims 
are 4 in number. 


6909. .“ Apparatus for operating and locking the brushes of 
dynamo-electric machiaes.” E. J. Hovanron. Dated May 9. 
8d. When working dynamo machines it is in some cases desirable 
for: their brushes to be brought into operation by means of 
electromagnets and locked when either on or off as the case may 
be. In the electric lighting of railway trains for example where 
separate sets of brushes are used for “up” and “down” running 
it is necessary that one set should be locked or prevented touching 
the commutator when the other set is at work: The inventor 
does this by attaching the armature of an electro et to each 
set of brushes in such a manner that when either electromagnet 
is brought into operation that set of brushes to which its armature 
is attached is brought to bear on the dynamo commutator. At 
the same time the other electromagnet is locked so that the 
brushes to which it is fixed are prevented from touching the 
commutator. When neither set of brushes is required to be used 
both electro magnets are locked. A current passing through the 
electromagnets unlocks their armatures, when they are unexcited 
the armatures are locked. The claims are 2 in number. 


6961. “Improvements in automatic electric batteries.” G. A. 
Nusssaum. Dated’May 10.° 8d.. The object of the invention is 
to construct a simple, cheap and reliable battery for the purpose 
of obtaining electric shocks without the aid of an attendant, and 
in exchange of a coin or the like to be inserted in a slot provided 
in the box containing the apparatus. The claims are 4 in number. 


7083. “Improvements in electro medival batteries.” T. W. 
Forp. Dated May 12. 8d. Consists of a box or case containi 
mechanism and cells n to work the same, of Pevsner 
design and of suitable dimensions for attaching to a counter or 
— or for fastening to a wall, &c. A slot is provided in the 

mt of the machine for the reception of money, having below it 
an ordinary lock, the bolt of which when shot up prevents the 
insertion of a coin, thus shutting up the slot when the machine is 
out of order. Electric action is set up by a penny falling down 
the shoot on to a short lever. The claims are 4 in number. 


7655. “Improvements in electric conductors and in conduits 
therefor, and laying and supporting conductors within conduits.” 
R. E. B. Crompton. Dated May 25. 1s. 1d. Consists of bare 
copper strips, supported on insulators of peculiar form, and 
arranged in underground culverts. The claims are 15 in number. 


8099. “Improvements connected with electrical hoists or cranes.” 
R. E. B. Crompton, J. F. and J. H. F. Sonn. Dated 


’ June 4. 8d. The inventors arrange that the motor runs con- 


tinuously in one direction. It can therefore be shunt wound, and 
consequently can be easily arranged to hoist at a continuous speed 
even with a widely varying load. In one form of the invention 
they use a motor with a friction pulley and the fly-wheel mounted 


onits spindle. In order to actuate the first wheel of the train of 
gearing the motor itself is moved through a small distance so as 
to bring the friction pulley into more or less close contact with the 
smooth surface of this first wheel. The claims are 3 in number. 


CORRESPONDENCE. 


Electric Lighting of Trains. 


In your issue of the 14th inst. I observe that you 
bring very prominently under notice the doings of the 
Midland Railway Company in the matter of electric 
lighting of trains. 

Perhaps you will be kind enough to notice in your 
next issue that the L. & N.W. Company have, since 
August, 1884, been running very successfully an elec- 
trically lighted train between Manchester and Liver- 
pool. 

The arrangement comprises :—Two 16 C.P. lamps in 
each compartment; one Siemens’s compound shunt 
dynamo, driven by a “ Brotherhood ” engine, both fixed 
on the tender of the locomotive ; one ammeter and 
switch (with tell-tale lamp) on the engine, to enable 
the driver to regulate the current ; and a special ap- 
pliance in each compartment, so that if a lamp goes out 
from any cause a second lamp is brought in auto- 
matically. 

The current is supplied direct from the dynamo to 
the lamps. 

In addition to this, we have also given some atten- 
tion to the question of providing accumulators in the 
carriages, which may be charged from a stationary 
dynamo at the depét or from the dynamo on the engine, 
as referred to above. A saloon has been so fitted since 
March, 1888 (Phenix or E.P.S. accumulators being 


‘used), and has traversed almost the whole of the 


L. & N.W. system, giving great satisfaction. 


Jno. Wm. Fletcher, 
Assoc. M. Inst. C.E. and M.LE.E. 


London and North-Western Railway Telegraph 
Department, Chief Superintendent’s office, 
Manchester, June 24th, 1889. 


Elmore Copper Depositing Process. 


With reference to your article on the Elmore Copper 
Depositing Process, in your issue of the 14th, we regret 
that two mistakes should have crept in. One of them 
has been pointed out by your correspondent, who 
justly remarks that the current density should be 
15 ampéres per square foot cathode, not square inch, 
and the other is in the actual current employed, which 
should be 56°7 ampéres, and not 36°7, as printed. 

Trusting that you will kindly notice this errata, 


W. Stepney Rawson. 
June 24th, 1889. 


Electric Lighting in Nottingham. 


We observe in your leading article of the 21st inst. 
a statement to the effect that the town of Nottingham 
does not at the moment possess a single electric light 
installation. On this question you appear to have been 
misinformed, as Messrs. Thomas Adams and Company, 
Limited, have had an installation, fitted by us in 1885, 
in constant use. since that date. In answer to our 
enquiries made upon seeing your article, Messrs. Adams 
write, under date of the 25th, to say that not only is 
their own installation regularly at work, but they 
believe their neighbours, Messrs. Birkin Bros., continue 
to run theirs, and that Messrs. Copestake, Lindsay & 
Co., have an installation regularly in work. 
: Paterson and Cooper. 
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|THE ACME ELECTRIC WORKS 


(ARTHUR C. COCKBURN, M.I.E.E., Manager), 
FERDINAND STREET, CHALK FARM ROAD, N.W. 


Telegraphic Address: “SOUNDER, LONDON.” 


SWITCHBOARDS, MAIN OR DISTRIBUTING. 


Having all necessary material and parts in stock <4 
we can assure prompt execution of orders. 


SPECIALITIES: 


AYRTON & PERRY'S AMMETERS and VOLTMETERS, COCKBURN’S SWITCHES and CUT-OUTS. 


London Agents for Royce’s Dynamos. Prices and Particulars on application. 


INDIA RUBBER, GUTTA PERCHA, & TELEGRAPH WORKS 


COMPANY, LIMITED. 


Offices: 106, CANNON STREET, LONDON, EC. 


MANUFACTURERS OF 


DYNAMO MACHINES, 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
| CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATES OW APPLICATION. 


Works: SILVERTOWN, LONDON, E. » 


THB 


LONDON WIRE COMPANY, 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALG DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


AND WoREK, &C.m 
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THE ELECTRIC APPARATUS COMPANY, Ltd., 


4, Charing Cross, 8.W, Works: Road, E. litle Paris Street, Lambeth. 


NIow7 READY. 


NEW ILLUSTRATED PRICE LIST OF ELECTRIC BELLS & ACCESSORIES, 


PAGES. 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


(J. C, FELL, Fel. Inst. P.A., M.1.M.E., &c., Lecturer on Electrical Engineering at the City of London College, &c., $. P, WILDING, M.S. Chom, 1., M.8,A.) 
Best saieuil, legal, — scientific advice in all matters connected with patents. Reliable ts in all countries. Searches 
mads, patent cases conducted, opinions technical evidence, &c. Trade marks and designs 


ALS. 


ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & GUTTA-PERCHA MANUFACTURERS, 


Supplied and Shipped at shortest notice by 


G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


CONTRACTORS TO THE POST OFFICE, WAR OFFICE ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH COS, 


 RAMSDEN, CAMM & CO.. 


BRIGHOUSE. YORKSHIRE, 
and Ateel Wire Drawers and Galvanizers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


Race Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
B, LONDON OFFICE: 72. KING WILLIAM STREET. E.C. 1702 


TELEPHONES 


FOR EXPORT TO ALL PARTS oF THE WORLD. 


CONSOLIDATED TELEPHONE CONSTRUCTION 
AND MAINTENANCE CO., LIMITED, 


No. 109, FARRINGDON ROAD, LONDON, E.C., 


Are the SOLE LICENSED MANUPFAC- 
TURERS of TELEPHONES for Export and 
for use in the United Kingdom, under 
LICENSE granted to the Company by the 
UNITED TELEPHONE CoO. of London. 


NO TELEPHONES can be manufactured 
by any person or Company (other than q¢ 
the CONSOLIDATED TELEPHONE CoO.) 
in the United Kingdom, and the said Com- 
pany offer a substantial reward for suffi- 
cient evidence as will enable proceedings 
to be taken against infringers of these rights. 


CATALOGUES AND PRICE Lists ARE TO BE HAD 
FREE ON APPLICATION. 


THE CONSOLIDATED TELE- 
-- PHONE CO. is prepared to supply 
-. the celebrated SIMPLEX ARC LAMP, 

which burns with great brilliancy and | 
steadiness, both in parallel and alter- ¢ 
nating current circuits. 2922 


Single Lamp Complete, with Globe (large and small size), for either current, from 90s. 
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STOCK TAKING 


Telegrams: “ELECTRICITY.” , {4 TELEPHONE No. 1887. 
LONDON. 5 


GENERAL ELECTRIC 


(G. BINSWANGER & C°) 


OFFER THE FOLLOWING ASSORTED 


CHINA FITTINGS 


OF BEST QUALITY & MOST RECENT DESIGNS. 


SWITCHES, 
CUT-OUTS, 
CEILING ROSES, 
WALL SOCKETS, 
LAMPHOLDERS, 


At REDUCED PRICES owing to Stock being taken 
on 15th July. 


SAMPLES SENT BY POST FREE OF CHARGE, OR MAY BE INSPECTED AT— 


‘LONDON, E:.c. 


Or 45, Chapel Street, Salford, MANCHESTER; 
And 52, Virginia Street, GLASGOW. 


i 
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SLATE en | 5 ampere - - Qs. 4d. each. 
(Double Break) ,, - - $s. 9d. _,, 


NO WORKING PARTS UNDER THE BASE. 


APPLETON,’ BURBEY & WILLIAMSON, 91, Queen Victoria STREET, LONDON. 


1954. 


STEADINESS. ECONOMY. CHEAPNESS. 
LACOMBE & CO.—WORKS, LEVALLOIS PERRET, NEAR PARIS. 


London Agent.—H. W. EDLIN, 7, LITTLE QUEEN ST., WESTMINSTER. soe 


Telegraphic Address: ‘‘LACOMBE, LONDON.” 


JOSEPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength. 
. Brown Stoneware. White Stoneware. Brown, Porcelain. Porous Cells. 
Economy Strength and Durability combined. Prise Medal, Paris Electrical E 
Makers of Mr. Slater Lewis’ oe Self- aa Insulator. 
Works: DENBY POTTERY, NEAR DERBY. 
London Office: 6 ST. PANCRAS STATION EUSTON ROAD, N.W. 2148 


G. MEN co. 


WESTERN BHBLECTRICAL BRISTOT. 
Manufacturers of 


WIMSHURST INFLUENCE ELECTRICAL MACHINES 


Of New and Improved Pattern, with and pa gn Glass Case, double or quadruple . Acknowledged to be the best finished 
d most efficient machines in the marke 


Electric Bells and neni Automatic Gas Lighting a Deprez-D’Arsonval and other 
Galvanometers, Resixtance Coils, Metre and Wheatstone Bridges, Morse Sounders of special pattern 
<i == Lightning Conductors supplied and erected, and thorough efficiency guaranteed. 

NEW PRICE LIST. POST FREE, 444. Telegraphic Address: “KINGHAM BRISTOL.” 1738 


DxA- ES ES Ee. 


DAVID MOSELEY & SONS, 


Chapel Field Works, ARDWICK, MANCHESTER. 


WARBEHOUSES: 
2,4 & 6, New Brown Street, MANCHESTER. 20, Rue des Marais, PARIS. 
14, Aldermanbury Avenue, LONDON. | 14, Place Sainte Gudule, BRUSSELS. 
57, Miller Street, GLASGOW. _ 29, Kl Reichenstrasse, HAMBURG 


VULCANITE & EBONITE _ 


ELECTRICAL 
Sheets, Rods, or Tubes. Separators, Influence Machines for High-Tension 
Currents, and Plates. 


VULCANITE & EBONITE 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &c. 


IN DIEA- HRV BBE 
Sheet, ‘Washers, Valves, Cord, Tubing. Ball Valves, Bufiees, Door Mats. Packing of all descriptions. MECHANI 
Delivery and Suction Hose. Purposes. 


SOLE MANUFACTURERS OF THE “SIMPLEX” COTTON BELTING AND THE “ANCHOR” FIRE BRIGADE HOSE. 


Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and Perambulator 
Tyres, and all descriptions of India-Rubber Goods. 


PRICH LIsTs ON APPLICATION. 
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cas ENGINE. 


Type of 20 H.P. Nominal ” Gas Engine. 


TWO IMPULSES EVERY REVOLUTION. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


, Sizes: 20 H.P. up to 100 H.P. — 


Gas ENGINE 


Impulse 
every 
Revolution, 
consequently 


80, Queen ll j | 184, Buchanan St. 
5, Todd Street. = 
Huddersfield : 62, South John 
Street. 


ANDREW & 00, Lowen REDDISH, STOCKPORT. ‘tors... 
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The TELEGRAPH MFG. 


BRITANNIA TELEGRAPH WORKS, 
HELSEBY, ver WARERING TON. 


Directors: CROSLAND TAYLOR, F. WHITELBY. 
VULCANISED RUBBER CABLES any 


SPECIFICATION; UP TO 7,000 MEGOHMS—LEAD 
COVERED. 


PURE RUBBER CABLES. 


ANTI-INDUCTION CABLES, rox 


LIGHT FLEXI BLE. CORDS IN EVERY VARIETY, HOUSE, 


WORKSHOP; ANY NUMBER OF WIRES. 


DYNAMO WIRES, ROUND, FLAT WITH SQUARE 


OR ROUNDED EDGES. 


_ INCANDESCENT LEADS any spectricarion. 
GUTTA-PERCHA CABLES, tonne, 


ARMOURED, UNDERGROUND, LEAD COVERED. 


GUTTA-PERCHA WIRES, seamen. 
INDIA-RUBBER COVERED WIRES, Fancy, RAILWAY 


BRAIDED, TWIN, &c. 


COTTON COVERED WIRES. 


ANTI-INDUCTION TELEPHONE CABLES. ‘TELEPHONE 


TELEPHONE CORDS, TAGS, &c. 
SWITCHBOARD CABLES, PLUG CORDS, &c. 


SILK WIRES. 


N.B.—We are BONA-FIDE Manufacturers of ALL above Materials. 


Chairman: JAS. TAYLOR. 


Samples and Prices } Telegrams: 


by return of Post. | London Office, 29, QUEEN STREET, E.C. (relephone 1,938.) a 


Special Terms tt SHIPPERS ai CONTRACTORS. 
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STL 


IGH EF" 


EST WORKMANSHIP 


HOLMES & Co 


WHEATLEY KIRK, PRICE & GOULTY, 


ELECTRICAL AUCTIONEERS, VALUERS 


ARBITRATORS, 
62, QUEEN VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANCHESTER. 1819 


TUESDAY, WEDNESDAY, THURSDAY and FRIDAY, 
JULY, 2nd, 3rd, 4th and 5th, 1889, 


Suffolk Works, Berkley Street, Birmingham. 


Wwe: KIRK, PRICE & GOULTY are instructed by 
Messrs. A. Shirlaw & Co. (owing to dissolution of partner- 
ship) to SELL by PUBLIC AUCTION, on JULY 2nd, 3rd, 4th 
and 5th, commencing each day at 10 for 11 o’clock prompt, on the 
above premises, the extensive MANUFACTURING PLANT, 
including numerous Lathes, Planing, Drilling, Slotting, Shaping, 
Screwing, Milling, Grinding, powerful Hydraulic Baling Press, and 
other machines. Numerous special machines for the manufacture 
of Twist Drills and other specialities. Contents of Smithy, Foundry, 
Turning, Fitting, Pattern-making, Stores,and other shops. Loose 
Plant and Utensils, and all the other equipments of a high-class 
modern engineering establishment employing 200 hands. 
Catalogues may be obtained from Wueatiry Kirk, Prick anp 
Goutty, 52, Queen Victoria Street, London, E.C. Telegrams, 
“Indices,” London. Telephone, 1533. And Albert Square, 
Manchester. On view Monday, July Ist, and mornings of sale. 


Sale of extensive Stock of New Engineers’ Utensils, together with the 
costly Manufacturing Plant, &c. 


Wt KIRK, PRICE & GOULTY are instructed by 
Messrs. A. Shirlaw & Co. (owing to dissolution of partner- 
Fe to SELL by PUBLIC AUCTION, on JULY 2nd, 3rd, 4th 
and 5th, commencing each day at 10 for 11 o’clock prompt, on the 
premises, Suffolk Works, Berkley Street, Birmingham, the exten- 
sive STOCK of New ENGINEERS’ SUNDRIES, including Screw- 
ing Tackle of all descriptions, Bottle, Traversing, and Haley 
Jacks, Chasing Tools, Vives, Tube Cutters, Spanners of all kinds, 
Pipe Wrenches, Pulley Blocks, Crabs, Ratchet Braces, Twist 
Drills, and other Engineers’ Fittings, &c., for which this firm has 
for many years been justly celebrated, the whole forming probably 
the largest stock of its kind submitted to public competition. 
Catalogues may be obtained from Wueartey Kirk, Price anp 
Goutty, 52, Queen Victoria Street, London, E.C. Telegrams, 
“Indices,” London. Telephone, 1533. And Albert Square, 
Manchester. On view, Monday, July Ist, and mornings of sale. 


NEW PETROLEUM AND STEAM ENGINES. 


HEATLEY KIRK, PRICE & GOULTY beg to draw 
special attention to the fact that at the above Sale 
(Shirlaw & Co., Birmingham), they will have on VIEW the 
STOCK of New “SPIEL’S” Patent PETROLEUM ENGINES, 
now so favourably known upon the market, and which are for SALE 
by private treaty ; alsoseveral HORIZONTAL STEAM ENGINES. 


Before Purchasing a Dynamo send for a List of 
Prices and References to 
F. H. ROYCE & Co., Cooke St., Hulme, Manchester. 
AS SUPPLIED TO THE CUNARD ROYAL MAIL STEAMSHIP CO. 
Agents for London and 54 miles radius: THE ACME ELECTRIC WORKS. 2064 


NEW PATENT 


|) and October 29, 1886, in good condition.—No. 3,084, 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET E.C. 


EBONITE. .. 


CHEAP PREPAID ADVERTISEMENTS 
Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange. 


Three Lines and Under (24 words) ... 
For Every Additional Line (8 words) ... ee On. 6d. 
Three consecutive Insertions for the Price for Two. 


*,* This Scale dées not apply to Trade Advertisements, terms for which 
can be had on application. 


ae CLERK Wanted by Electrical Engineering Company. 
Must be thoroughly experienced in general stores work. 

—Apply by letter, stating age, experience, and salary required, to 

“H.T.,” Execrricat Review office, 22, Paternoster Row, E.C. 


ARTNER WANTED, in a well-established electrical appliance 
manufacturing business, who could introduce not less than 
£1,500 to pay out retiring partner, and take an active part in the 
management of the business.—Addres: No. 3,088, ELECTRICAL 
Review, 22, Paternoster Row. 3088 


Ya for a Pupil to obtain practical experience in the 
Exeter Electric Light Company’s central station. Only 

those having a theoretical knowledge of electricity need apply to 

the ELEcTRiciAN IN CHARGE, Exeter. 3082 


ANTED.—A company devoted to the important branches of 

electrical work, traction, telpherage, transmission, distri- 

bution, &c., requires active, well connected, district agents.— 
Apply Execrric, 68, Victoria Street Westminster. 2902 


ORKING ELECTRICIAN, having had several years’ 
experience with dynamos, arc or incandescent lighting 
circuits, repairs, &c., would like to meet with an engagement; 
station or private lighting; first-class references,—Address, 
“« Evecrrician,” 70, Cold Harbour Lane, London, 8.E. 3085 


ANTED, re-engagement by Electrician ; 9 years’ practical 
experience in charge of London central stations, both 
lighting and traction; good reference.—No. 1,000, ELEcrRicaL 
Review office. 
(“i OF ENGINE and Electric Plant, Wiring, &c. 


Employment wanted by young man. Can do all repairs; 
M.,” 40, Florence Street, Islington. —go7 


wages moderate.—* F. 


CAPITALIST WANTED. 


DVERTISER needs assistance to place on the market a 
valuable patent connected with Electric Arc Lighting. 
Patented in England, Germany, France, Belguim and America. 
A gentleman with knowledge of electric lighting preferred. If 
desired British patent would be sold.—Apply, 3,060, ELecrricaL 
Review office, 22, Paternoster Row, London. 3060 


IXPENCE EACH will be paid for copies of ELEcTRiIcAL 
Review for February 26, March 5, May 21, September 10, 
LECTRICAL 
Review office, 22, Paternoster Row, London, E.C. 3084 


EVERY INSTRUMENT MAKER should have an ENGRAVING MACHINE. 
Better work is done by it at less cost than that of hand work, 
and the machine is applicable to a variety of other purposes, 
as Dividing, Routing, Forming, &c. 


AS SUPPLIED TO H.M. POSTAL TELEGRAPH FACTORY. 


RIMARY BATTERY.—Wanted full particulars of a Primary 

Battery (not Bunsen) capable of lighting six 10 C.P. lamps 

for 7 to 8 hours, at once.—Address 3,087 Execrricat Review, 
22, Paternoster Row, London. 3087 


HARTER GAS ENGINE for Sale, Cheap. Equal to new. 

Recent test, 6°3 I.H.P., 24°7 cubic feet of gas per I.H.P. per 

hour. Copy of diagrams and test can be seen.—Write for further 
particulars, Miuus, 8, Red Lion Street, Clerkenwell, E.C. 3077 


LECTRICAL ENGINEERING BUSINESS for DISPOSAL. 

Good connection and capable of great extension ; or would 

entertain an amalgamation with a firm of capitalists.—Address, 
“ Enainezr,” 41, Sigdon Road, Hackney, E. 3086 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
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OR SALE.—The following first-class LEATHER BELTS, 
by Messrs. Thos. Fleming, Son & Co., of Halifax; have only 
done two months’ work. : 
One best oak-tanned double leather belt, 93 long by 15 in. wide. 
» » » ” ” 59 ft. » ” 1 + » ” 
Two ,, »  linkleather belts,each55ft. ,, ,,11 ,, 
For prices apply to Mr. T. H. Harrison, 139, Queen Victoria 
Street, London, E.C., where belts can be seen. 3041 


RON BUILDINGS, suitable for Electric Light Sheds, and all 
other purposes, as lately supplied to the Anglo-American Brush 
Electric Light Co., the London Electric Supply Corporation, and 
the Kensington and Knightsbridge Electric Lighting Co. Follow- 
ing sizes now for Sale, cheap, 240 ft. x 100 ft. ; 200 x50; 90x 45; 
80x40; 70x35; 60x30; 50x25; 40x20; and many others.— 
Apply, J. C. Humpurerys, Iron Buildings Works, Knights- 
bridge, 8.W. 3006 


NSULATED ELECTRICAL WIRE, Silk, Cotton, or India- 
Rubber Covered. Conductivity teed. German silver 
Wires for Resistance. Braided Handle Cord, Silk Cord for Elec- 
tric Bells, &c.—Wi.u1am Ricxarp, Derby. London Agent (stock 
kept), Epwin Hotioway, 2, Gutter Lane, E.C. 


“"TNSTRUCTIONS FOR THE LAYING AND JOINTING 

OF UNDERGROUND ELECTRIC CABLES.” — Pro 
fusely Illustrated.—TransJated from the French of Dr. Francois 
Borel. The Kinetic Enornerrine Co., 26, Norfolk Stccet 
London, W C. 


Prices of Electric Wire Casings 


5/4 69 8/- | 9/6 | 11/10 | 14/7 | 18/8 $ 
7/2 | 97 11/8 | 14/4 | 17/11 | 22/7 29/9 


Yellow Deal - 
American Whitewood 


List of Sections, with Prices and Discounts, in all Woods 
on application. 
Mahogany and Timber Importers, Importers of School Board Flooring Blocks, Figured 
‘Wainscot Floorings, and Manufacturers of High-Ciass Mouldings in all woods, 


Head Office: 214, PAVILION ROAD, SLOANE SQUARE, S.W. 
Saw Mills: Stanley Bridge Wharf, King’s Road, CHELSEA, 
Branch Yard: 65a, Poland Street, Oxford Street, W. 


FIRE OFFICE 


(ESTABLISHED 1782.) 
‘CHIEF OFFICE :—19, LOMBARD STREET, E.C. 
WEST END OFFICE :—57, CHARING CROSS, S.W. 
LONDON. 


WILLIAM C. MACDONALD. 
FRANCIS MACDONALD, Joint Secretaries, 


Losses paid over £17,000,000. 


ELECTRIC LIGHTING.—15th Edition of the PH@NIX 
FIRE OFFICE RULES for installations are up to date and 
in universal use. 

*,* These Rules are Copyright. 


London Mercantile Insurances at Reduced Rates. 


THOMAS BARRACLOUGH & CO., 


Makers of all the most Improved Machinery for Electric Wire and 
Strand Covering, Lapping, Taping, Braiding, &-., 
ALSO FOR 
STRANDING AND MAKING OF EVERY SIZE AND DESCRIPTION. 


Globe Works, Rochdale Road, Manchester. 1900 


BOOTH, ELLSON & Co., 
Civil and Glectrical Gugineers, 
5, QUEEN STREET, MELBOURNE, AUSTRALIA. 


The above Firm undertakes Commissions and Agencies for the 
Australasian Colonies. 

Telegraphic Address: “FARAD, MELBOURNE.” 2604 

London Address (Letters only), care of ANTONY GIBBS & SONS, 15, Bishopsgate St., E.C. 


Troe 


THE USE OF 


PRIVATE WORKSHOP 


WITH 


ENGINE, DYNAMOS, LATHES, 


EVERY REQUISITE. 


WITH 


SKILLED ASSISTANCE IF NECESSARY, 


CAN BE HAD ON MODERATE TERMS 


BY APPLYING TO 


J. KING, 
18, ST. JOHN’S SQUARE, 
CLERKENWELL, LONDON, E.C. 


GLOVE AND GAITER LEATHER 
DRESSERS, LEATHER AND 


BUCKETS WOOL MERCHANTS. 


AND HOSE. 


12 FIRST-CLASS 
MEDALS AWARDED. 


Combs Tannery, Stowmarket. 
Price Lists and Terms on Application. 


CHINA SWITCHES. 
REGISTERED. 


CHINA SWITCHES, 


Wall Connectors, Fuses, Ceiling Roses, Lampholders. 


CHINA WALL CONNECTOR 
WITH 
MOVABLE PIN. 
REGISTERED. 


ALL ELECTRICAL FITTINGS FOR CONTRACTORS. 


FANCY GLASS SHADES, REFLECTORS, AND BOWLS. 
Special Colours and Designs. 


FOWLER, LANCASTER & CO.. 


ELECTRICAL ENGINEERS 


AND 


MANUFACTURERS OF ALL FITTINGS FOR ELECTRICAL CONTRACTORS, 
Albert Works, BIRMINGHAM. 


SampLes ON APPROVAL. Price List oN APPLICATION. 


| 
4 WEBB «a 
&4> TANNERS, CURRIERS, FELLMONGERS, 
FIRE 
| 
1916 
: 
ANS SSS if 
CHINA FUSES. 
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NE Ww Boo HS 


PUBLISHED BY 


22, PATERNOSTER ROW, LONDON. 


NOW READY. CLOTH, 4s. 6d., POST FREE. 55 ILLUSTRATIONS. 


PRACTICAL ELECTRICAL MEASUREMENT. 


Bw JAMES BUNRNE. 


“ Altogether the book is an excellent one, the few points that have been objected to in this notice being almost the only 
ones that out of a large mass of matter have struck us as perhaps open to criticism.—Electrician, February 15th, 1889. 


“The author comes to his task, however, so well equip by practical experience, that there appears to be a basis for 
his very pronounced confidence. His selection and treatment of the subject matter is decidedly original, and a large amount of 
stereotyped matter, which is usually deemed indispensable to works on electrical subjects, is conspicuous by its absence.”—The 
Electrical Engineer, (New York), February, 1889. 

“ Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, is a va)uable addition to the 
literature of a subject which is interesting to all engaged in practical electrical work.” —Electrical World, New York, January 12th, 1889. 

“It does not need commending; we have only to give the author’s name and that of the publishers.”—Electrical Plant, 
January, 1889. 

“ There are many points in this volume which will be of great value to the practical electrical engineer who has to work 
with such of the measuring instruments usually supplied.”—Mechanical World, December 15th, 1888. 


“This is a book by a practical man for practical men, and one of a kind which is certainly needed, inasmuch as it 
furnishes the working electrician with simple rules and methods for the measurement of the various physical quantities with 
which he is concerned. . . . . . Much that is practically useful will be found inthe book. . . . . . Looking at the book 
as a whole, there is no doubt that it will be welcomed by many engaged in practical electrical work.”—JIndustries, March Ist, 1889. 


“The apparatus necessarily differ more than the methods, and we are glad to find that Mr. Swinburne, having essayed 
to describe ‘practical electrical measurement,’ has set a higher value on the fulfilment of his promise and of the reader’s 
expectation, than upon his ability to make a mathematical display. He has evidently found that as the algebraical evolutions 
are within the capacity of most youths as they leave school, the practical world is not in the least interested. n Mr. Swinburne’s 
capacity in this respect, while it does want to know something about practical electrical measurement. He therefore departs 
from the more usual course of the pedant, and sticks to his subject.”—Engineer, March 29th, 1889. 


“ As it stands the book consists mainly of remarks on almost every form of instrument known in electrical lighting.” — 
Nature, March 28th, 1889. 


NOW READY. PAPER COVERS, ls. 6d. POST FREE, 1s. 7d. 


LAWS AND THEIR APPLICATION. 


NOW READY. CLOTH, 3s. POST FREE, 3s. 34d. 
INDEX OF 


PUBLICATIONS MILITARY COMMUNICATIONS 


AND ON TORPEDO WARFARE. 
COMPILED BY 


ER. VON F*ISCHERN 


(Late Director Army Telegraphs). 


“ Assuming the compilation and its indexes to be complete, no comment upon it is necessary, for no one interested in 
any of the subjects, and especially in the very wide application which they give to electricity, will remain without such an index 
to everything he may wish to consult.”—Engineer, March 29th, 1889. 


“The work seems well up to date, and its value is greatly increased by a classification of the publications under no less 


than 29 heads, in addition to a most useful index to authors. We trust that the compiler will meet with sufficient encourage- 
ment to induce him to keep the index always up to date.”—Electrician, March 8th, 1889. 
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CHAPMAN, PARSONS CO, 


GATESHEAD 
MANUFACTURERS OF 


ELECTRIC LIGHTING PLANT 


OF DESCRIPTIONS. 


Our System has Over 60 Steamships 
been Fitted to the of the leading — 
most recent Passenger and Trading 
WAR SHIPS| lines have been 
of the following | || successfully fitted. 
viz. PATENT TURBO-ELECTRIC GENERATOR—(DYNAMO AND ENGINE COMBINED). 


a Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the | SPECIAL PLANT FOR 


eo FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded eine 
cam, THE ONLY GOLD MEDAL 
ELECTRIC LIGHTING MACHINERY. | cana ar 

NIGHT. 


Telegraphic Address :— Cyclops,” Gateshead. 


THE SUNBEAM LAMP COMPANY, LIMITED, 


No 


SOLE MAKERS THE WHOLE OF THE 


OF FIVE COURTS 
“SUNBEAM” OF THE RECENT 
NEWCASTLE 
INCANDESCENT EXHIBITION 
Were Lighted with 
LAMPS. SUNBEAM 
PRICES AND PARTICULARS ’ LAM PS, 


ON APPLICATION. 


RECEIVING 


SILVER MEDAL, 


1,500 ¢.P, awarp. 


ZYelegraphic Address : 
“SUNBEAM, GATESHEAD.” 99) 


LOW RESISTANCE. 
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ENGINES 


(PATENTS OF 1884 AND 1885), 


Are made in ten standard sizes, from 3 to 600 I.H.P., with either one or two cranks, and for speeds of from 300 to 700 revolutions. They 
are equally suited for Condensing or Non-Condensing; for the direct driving of High-Speed Machines, such as Dywmammos and 
Fans, or for Driving General Machinery by Belts or Gearing. It is now fully established that they 
possess Extraordinary Freedom from Wear, as all Bearings are in “ constant thrust” (which is not the 
case with many Single-Acting Engines), and are Self-Lubricated. Their Srmall Size and Weight, while advantageous 
in all cases, fit them for uses to which the majority of engines are inapplicable. All except the smallest sizes are made either Simaple, 
Compound,or Triple-Expansion, according to the pressure available, and recent trials show that they work with a 


SMALLER CONSUMPTION OF STEAM 


Than amy other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 182 lbs. 
per [.H.P. per hour has been recorded, and the Makers are prepared tt Guaramtee that the larger Condensing Engines 
shall work, at least, as economically as the best class of Compound Corliss Engines, while possessing enormous advantages in 
Lightness, Compactness anid Cheapness. The Willans Central-Valve Engine is without rival 


FOR ELECTRIC LIGHTING, 


For which purpose several hundreds have already been applied with the utmost success, while engines indicating ower 
14,000 Horse-Power are on order at the present time for the same purpose—including the Engines for nearly 
all the most important Public Lighting Stations, in London and in other towns, now under construction. 


PRICE LISTS ‘WITH F FULL PARTICULARS ON APPLICATION. 


WILLANS & ROBINSON, Lr. 


ENGINEERS, 
THAMES DITTON, SURREY. 


ABSOLUTE REGULARITY SPEED. 


PERFECT LUBRICATION. 
m7 ECONOMY IN FIRST 


cosT. 


Glasgow Office : 


ECONOMY it in STEAM London Office: 
\ 98, MITCHELL STREET 


pwn ‘SEND FOR CATALOGUE, 


ENGINE. 


23 & 24, WHITECROSS ST., E.C. 
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WESTERN ELECTRIC CO. 


ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, E.C, 
CHICAGO, NEW YORK AND ANTWERP. - 


CROMPTON 


MANSION HOUSE BUILDINGS, LONDON, E.C. 
Prices for 


NEW 


Absolutely the Cheapest Dynamo in the Market. 
BEST DESIGN, WORKMANSHIP AND MATERIALS. 


NO SPARKING!? NO OVERHEATING! 
Will be stocked and ready for immediate delivery in the four following sizes after 1st January, 1889, compound-wound :— 
LAMPS. | WATTS. | AMPS. VOLTS REVS. CODE WORD. PRICE. 

100 5,000 45 110 1,200 Che. £60 
240 12,000 109 110 1,200 Cheap. #110 

360 18,000 162 110 1,000 Cheaper. £140 
480 24,000 220 110 1,000 Cheapest. £165 


Deliwery: Chelmsford. Foundation Rails and Packing Extra. 


BANK OF ENGLAND, 

SCIENCE & ART DEPARTMENT, 
WOOLWICH ARSENAL, 
PRUDENTIAL ASSURANCE, 
UNION BANK OF 


THE ROYAL YACHTS, 
H.M.S. BRITANNIA,” 
H.M.S. HINDOOSTAN,” 
“ VWERNON,” 
H.M.S. ACTIWE.” 


LATEST. PERFECTED PATTERN, 


1777 


2, PRINCE’S MANSIONS, VICTORIA STREET, S.W. 


SoLe Lonpon REPRESENTATIVES FOR ELWELL-PARKER, Lto., WOLVERHAMPTON. 
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Oil Refiners, 
36, SOUTHWARK STREET, 


LONDON. 
‘-Works:—EWER STREET. 


TELEPHONE No. 4740. 


ONLY OIL used last three years by the largest 
Electric Installations in London, 
Samples sent on application. 


SUCCESS GUARANTEED. TRIAL SOLICITED. 


Price 2s. 9d. per Gallon. 


Our Oil is now recommended by the principal 
Electricians, and is also suitable for 


SHAFTING, ENGINES, 


For use on Dynamos and 
AND GENERAL PURPOSES. 9927 High-Speed Engines. 


CALEDONIA WORKS, HALIFAX. 
Contractors to Her Wajesty’s Government & Railway Companies 


BEST REFINED THLEPHONE WIRE. 
PATENT GALVANISED TELEGRAPH WIRE. 
100 Ib. COILS, HIGH CONDUCTIVITY. 


SPECIALITY :—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


COPPER WIRE, hard drawn, high conductivity—long lengths. COPPER WIRE and TAPE for 
Lightning Conductors, &c. COPPER WIRE, all sizes for covering. STRAND WIRE all a 
GALVANISED HARD STEEL STRAND for Mechanical Telephones. 


F. WIGGINS & SONS, Mince LONDON, 
MICA MERCHANTS, [ Telephone No. 2248. 
Manufacturers of Mica Goods for Philosophical and ALL purposes. 


CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 2819 
Wm M. FOXCROFT 
| PATENT OFFICE. (Successor to the late W. Foxcroft, also F. Lucas), 
'H. GARDNER, Telegraph and Telephone Case Manufacturer, 
‘| 166, FLEET STREET, 36, PEROIVAL STREET AND 9, SMITH STREET, 
|i ro) N DO W.| CLERKENWELL, LONDON, E.C. 
aCe. (Offces-PERCIVAL STREET). 
| of Gate Lock and Block, Single Needle, Bell, Sounder, Perforator, 
‘Provisional Protection (9 months PRIZE MEDALS, LONDON, 188i; PARIS, 
= £4 4s. Full Patent (4 years 
=| IwoRY LETTERING BY PATENTED PROCESS, 


ARTHUR B. GILL & Co.,|_ tins tos | PERMANENT 2 PERFECT 


Glectric Light and General Guginerrs, |” LETTERING ON IVORY, 


witch-Board 
4, BOMBAY STREET, BERMONDSEY, LONDON, 8.E. | Las, | For all Slate and Merle P 


ied to H. M. Government Offices, and the 
Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically a... vata Electric, Telegraph, Telephose.’ and Gas 
everlasting. No sparking on the actual contact pieces. These switches improve IWoRWY Engineers and Railway Companies in the Kingdom. 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. SUPPLIERS OF ALL ELECTRICAL : Tablets. THE ENDOLITHIC IVORY CO. 
REQUISITES. LIBERAL TRADE TERMS. Lettered & Figured POMONA BUILDINGS, FORE STREET, E.C. 


Telegraphic Address: “ TORQUE” 1996 for all purposes. (Adjoining Moorgate Street Station). 
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RUSTON, PROCTOR 


LINCOLN, & LONDON, 2.232352" 


WITH: THE UTMOST 
JEGONOMY IN FUEL 


{MANUFACTURERS OF 
CORNISH & LANCASHIRE BOILERS, WITH’ WELDED AND FLANGED FLUES] 
LOCOMOTIVE, CYLINDRICAL & VERTICAL TUBULAR BOILERS 


FOR HIGH WORKING PRESSURES. 
SPECIAL DESIGNS FOR RESTRICTED GROUND SPACE. 
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EMMoTr co., 


LIMITED, 
NORTHERN TELEGRAPH WORKS, HALIFAX, ENGLAND, 


CONTRACTORS THE BRITISH, INDIAN & COLONIAL GOVERNMENTS... 


FLETCHER’S PATENT WATCHMAN’S TELL-TALE—Largely used 
by the L. & N. W. Railway Company, the Government of Victoria, &c. 
Cannot be tampered with, not likely to get out of order, only one wire 
required for the whole circuit, the current only used once during the round, 
and the first cost is low. Prices and estimates on application. 


RESISTANCE COILS, GALVANOMETERS, SINGLE NEEDLE INSTRUMENTS, REPEATERS. 
LECLANCHE BATTERIES. ILLUSTRATED LIST, FOUR STAMPS. 821 


THE BARNSLEY CARBON raRADAY WORKS, LEICESTER, 
ELECTRIC LIGHT ENGINEERS, 


PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES 
Manufacturers, Wholesale and for Export, of 


OF EVERY DESCRIPTION. 
woREHs:-BARNSLE WY. 

EVERY DESCRIPTION OF ELEGTRIGAL APPARATUS 
WHOLESALE AGENTS FOR 


GASSNER'S DRY CELL. 


7, Carteret Street, Broapway, WESTMINSTER. 
ALSO MAKERS OF 


Telegraphic Address:—" CARBON BARNSLEY.” ms 
MEDICAL BATTERIES 
| With special form of Dry Cell. 


H. THORPE, | WATCHMAN’S CLOCKS. 
59, THEOBALD’S ROAD, W.C. 


TELEPHONES. 
GAS POWER WORKS: 


3, EAGLE STREET, RED | GENT & CO.’S PATENT INSULATED CELL. 


LION SQUARE, ~ 


Wholesale Manufacturer of every de- 
sortgtion of Apparatus for Telephone Com- 
panies, Annunciators, Magneto Generators: 
with improved driving r, Switch 
Jack's eto lays, Galvanome. 


ters, Keys also Patent El ic and Pneu- 
matle Ball Fittings of all descriptions, 2180 


| STANHOPE 
BRASS, GUN METAL, | 
pHosPHoR BRONZE TELEPHONES | 
CASTINGS 


INGOTS. 


BAB BITT’S 


ESTABLISHED 
1830. 


| | £1 10s. to £6 


PER INSTRUMENT. 
1768 


J.&J. HUGHES, 


ALBION METAL WORKS, 
WOODCOCK STREET, 


Ai 


WORKS :ABBEY MILLS CHEMICAL WORKS, STRATFORD. €. 


__PENTREPOTH CHEMIGAL WORKS, MORRISTON.sess SWANSEA. 
OFFICES: I. FENCHURCH AVENUE, LONDON. e.c. 
UNITED ELECTRIC WIRE Co.,| 


14a, Clerkenwell Green, London, E.C. iz: 
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BIRMINGHAM. \ 
| MANUFACTURERS OF 
|| ELECTRIC WIRES. 
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ELLIOTT BROTHERS, 


101 & 102, ST. MARTIN’S LANE, LONDON, 


W.C. 
(=STABLISHED 


ELECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 
RERCTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &o. CONTRACTORS TO H.M. GOVERNMENT. 


Sole Agents in England for the supply of of Sit it Wiliam Thomson's New Standard Electric instrament 


Telegraph Address: oum,” 
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Telephone No. 3852. 2001 


WAIT LE Y’sS 


SPEED 


FOR USE WITH 


Electrical Installations and with General Machinery. 


AS_MANUFACTURED 

For 
THE 

BRITISH ADMIRALTY 


FOR 
WAR. VESSELS. 


S OLE. MAKERS, 


ALso FOR MOST 


Diameter of Dial, 8 in.; Diameter of Pulley, 4 in. 


Price £8. 


OF THE 


CHIEF ELECTRICAL 


HERE AND ABROAD. 


W. H. BAILEY & MANCHESTER. 


ELEOCTRIO LIGHT. 


TELEPHONE. 


W. T. HENLEY’S TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices:—27, Martin’s Lane, Cannon Street, London E.C. 


TELEPHONE No. 1,734, WORKS :—NORTH WOOLWICH. 


1 Manufacturers of 
SUBMARINE CABLES, 
Patent Metallic Braiding, 
TELEPHONE CABLES, 


yO 
DYNAMO WIRE 
Silk Covered Wire, 


FLEXIBLE CORDS, 
AND 


ELECTRIC LIGHT CABLES. 
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TELEPHONE TELEGRAPH LINES, 


PHOSPHOR BRONZE 
CASTINGS, Patent Silicium 


oe Bronze and Silicium Copper 
PHOSPHOR BRONZE Wire of Great Tensile Strength 
and High Conductivity for Telephone 


Phosphor -Bronze 
for Springs, Ropes, Screws, 
Rods, Sheets, &c. Bearings, Bushes, 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


Telegrams: “ELECTRIC, WOLVERHAMPTON.” 


ELWELL-PARKER, 


Ton. 


| MANUFACTURERS 10 ‘CONTRACTORS AND THE TRADE. 


LIGHTING PL 


FOR 


CENTRAL STATIONS 


TRANSFORMERS OR ACCUMULATORS. 


LONDON REPRESENTATIVES :— 


DRAKE & GORHAM, 2, PRINCE’S MANSIONS, VICTORIA ST., $W. 


| Patent 
/ 
and other wearing parts Sy reel } and Telegraph Lines & other 
| of Machinery SOLE PROPRIETORS Electrical purposes. 
oe Of the British and Colonial Patents, oO” 
THE PHOSPHOR BRONZE €0., 
87, Sumner Street, Southwark, London, §8.E. 
| 


June 21, 1889.] 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. ix 


ELECT RI 


As supplied to the 


PRINCIPAL CONTRACTORS, SHIP-BUILDERS, 


AND STEAMSHIP COMPANIES, 


LIGHT 


Illustrated Price Lists on application. 


DORMAN & SMIT 


FOR HOUSES, FACTORIES, OFFICES, THEATRES, &c., 
delivered from stock, or made to specification or design, 
AT VERY SHORT NOTICE, 


MAIN SWITCHBOARDS ot every 


description, 


AND ALL SORTS OF SHIPS’ FITTINGS. 


T TINGS. 


INDEX TO ADVERTISEMENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered under any one Heading in this 
Index free of charge ; but if repeated under other headings, 6d, per week is charged for each additional entry. 


Accumulators. PAGE 
Drake & Gorham .., - 
Electrical Power Sto Co —— 
Elwell-Parker, Limr 
J. Stiff & Sons (Boxes only) 

Arc Lamps. 

; J.H. Holmes & Co.... . Sup. 7 
Johnson & Phillips ove 

Statter & Co. % 15 

Asbestos.— Bell’s Asbestos Co. 17: 

Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 7 

Batteries. 

Genl. Elec. Co. (G. Binswanger & Co.) Sup. 3 
India-rubber, G.P. & Tel. Wks.Co. 20 
Johnson & Phillips ove oe 1 


Telegraph Mfg.Co. ... Sup. 6 
Battery Jars. 
J. Bourne & Son ... 


Price, Sons & Cu., ... 
as Stiff & Sons eee see eee 


Bells and Gon 

& Madeley ... 
Belting.— Webb & Son .. Sup. 8 
Boilers.— Babcock & Wilcox Co. ... 15 
Books. 


Kirchoff’s Laws... — 
Military Communications... Sup. 
Practical Elec. Measurement Sup. 


9 

9 

9 

Cabinet Work.—Eclipse Works ... 13 
. M. Foxcroft’... ese 

6 
8 


Cast —J. & J. H hes eee ove 
ings. ug’ 


Co. eee eee 
S. G. Bailey & Co. ae ove 


F. W. Berk & Co. ... a cn. 

Boor & Co. ... ne Sup. 2 
Commission a) Ww. King Sup. 7 
Dynamo Manufacturers. 

Elwell-Parker, Limited ... an 

Garbe, Lahmeyer & Co. ... suo a8 

J. H. Holmes & Co. as ae 

M. Immisch... | 


Laurence, Paris & Scott ... se 
F. H. Royce & Co.... 7 
Stanley & Davies ... ose ‘se 
J. G. Statter & Co. 16 


Ebonite. 
Harburg India Rubber Co Sup. 7 
D. Moseley & Sons... 
North British Rubber Co. > 


Electrical Engineers and 
Acme Electric Works ae 
Appleton, Burbey & Williamson Se 


1 

4 
Blakey. Emmott & Co.,Ltd. .. 6 | 

4 


Booth, Ellison & Co. Sup. 
Callender’s Bitumen Tel. ke. Oo... 
Clarke, Chapman, Parsons&Co. Sup. 10 
Crompton & Co. ... «Sup. 12 
Dorman & Smith ... oe wr - ® 
Drake & Gorham ... 
Elliott Bros. 7 
Genl. Elec. Co. (G. Binswanger & Co.) Sup. 3 
India-rubber & Telegraph Works Co.20 
Johnson & Phillips “a. 
Laurence, Paris & Scott . ; 
Manville & Madgen eve 


Reid Bros. ... 
Schmidt-Douglas Electric Co... 
Spagnoletti & Crookes... 


| Electrical Engineers, &c.—Cont. Page 
Stephens, Smith & Co. .., ene 

| Telegraph Mfg. Co. up. 86 

Western Electric Company Sup. 12 

Woodhouse & Rawson ... ee Il 


Electric Light. 
Anglo-American Brush Co we 
Bernstein Electric Lam 
Edison & Swan United E. L. Co: a 
Edmundsons, Limited (Swan) Sup. 4 
Ele>trical Power Storage Co. ... 14 


Genl. Elec. Co. (G. Binswanger & Co.) Sup. 3 
India-Rubber,G. P.&Tel.Wks.Co. 1 
Laurence, Paris & Scott . 


Electric Light Carbons. 
Anglo-American BrushCorp. ... 10 
Barnsley Carbon Co. en oo 6 
Genl. Elec. Co. (G. Binswanger & Co.) Sup. 3 

Johnson & Phillips ons ow 1 

Lacombe & Co... 

Woodhouse & Rawson... ee Il 

Electric Light Fittings. 


Appleton, Burbey & Williamson Sup. 4 
Dorman & Smith ... 


Faraday & Son... 
Genl. Elec. Co. (G. Binswanger & Co.) Sup. 3 
B. Verity & Sons ... eee yon 
Walsall Electrical Co. ... Sup. 11 
Endolithic Ivory. 
Endolithic Ivory Company ow 8 
magne for Electric Light. 
W. H. Bailey & Co. see ae 
Davey, Paxman & ... eo 10 


Greenwood and Batley ... ove 
Marshall,Sons&Co. «. 15 


Priestman’ s Oil Engi 

Ransomes, Sims & efferics ooo 

G. Richards & Co. ... eee oe 

Ruston, Proctor & Co. ... 

Stockport Gas Engine ... Sup. 5 

Willans & Robinson 
Engraving Machine. 


Taylor, Taylor & Hobson ... eee 


Fire Insurance. 

Phenix Fire Office one 
Glass Manufacturers. 

Genl. Elec. Co. (G. Binswanger & Co.) Sup. 3 
Incandescence Lamps. 

Anglo-American BrushCorp. ... 10 

Edison & Swan United E. L. Co. 5 


Sunbeam Lamp Co. +. Sup. 10 
Woodhouse & Rawson... 
India-Rubber. 


India Rubber, G.P.&Tel.Wks.Co. 20 
D. Moseley & Sons eos 
Insulators, &c.—Bourne & Son Sup. 4 
Sons'& Co... 
Stiff & Sons’. eee eee wee 
Telegraph Mfg. Co. 6 
Iron Buildings. 


4 
8 


J.C. Humphreys ... Sup. 7 
W. H. Willcox & Co. 


Manufacturing Electricians. 

Electric Apparatus Co. ... Sup. 2 
Elliott Bros. 
Fowler Lancaster & Co. oo. Sup. 8 
Genl. Elec. Co. (G. Binswanger & Co.) Sup. 3 

J.T. Gent &Co. ... 6 
A.B. Gill& Co. ... ove 3 

« King, Mendham & Co. ... ove 
Laurence, Paris & Scott ... ae 


PAGE 
Manufacturing Electricians.—Cont. 
J. Orme & Co. sve ove 
Tel Mfg. Co. Sup. 
Walsall lectrical Company Sup. 
Mica.—F. Wiggins & Sons ... ... 3 


Motors.—Cuttriss & Co... 
M. Immisch ove Sup. 
Patent Agents. 
Fell & Wilding ... 2 
H. Gardner ... eve eee oo 8 
Poles (Wood and iron). 
Johnson & Phillips eee 


eee eee eee 


9 
Electric Co. ... Sup. 2 
Genl. Elec. Co. (G. Binswanger & Co.) Sup. 3 
Wood & Co. “Si 
Porous Cells.—J. Stiff & Sm 


Pulleys, &e. 
arpers, Limited, ... ooo acs 
J. Jardine ... 
Railway Signals. 
Saxby & Farmer ... 10 


Schools and Classes. 
School of Telegraphy ... 


Ws. 
Davis & Timmins ... 


Slate Workers. 
Banks Morgan & Banks ... 


Sup. 8 


Faraday & Son... 
Genl. Elec. Co. (G. Binswanger & Co.) Sup. 3 
Walsall Electrical Co. ... Sup. 11 


T ph Engineers. 
ohnson & Philli 
Telegraph Mfg. Co. Sup. 
Telephones. 
onsol, Tel. Const. & M. Co. Sup. 
Stanhope Co. ove ove 


Turbines.—F. Nell... 
Varnish.—R. A. Scott oo 


Vulcanite (see Ebonite), 


Wire (covered). : 
J.Fowler&Co. ... we. 20 
Genl. Elec. Co. (G. Binswanger & Co. ) Sup, : 
W. T. Glover & Co. oe 
W. T. Henley’s Teleg. Works Co. ’ 7 


Om 


ob 


London Electric Wire Co. Sup. 1 
Midland Electric Wire Co. rene 
Phillips Bros. ove wwe 39 
W. Rickard ... ose eve 
Telegraph Mfg. Co. -. Sup. 6 
United Electric Wire Co.... a 
Woodhouse & Rawson ... ee Il 
Wire (uncovered). 
Davis & Timmins ... 
Felten & Guilleaume 
Ramsden,Camm&Co. ... Sup. 2 
Smith Co. eee oe eee 3 
Covering Machinery. 
Barraclough & Co. 8 
Wood Casings. 
8. Elliott... oat Sup. 4 


Genl. Elec. Co. (G. Binswanger & Co.) Sup. 3 
J. F. & G. Harris ... 


Vigers Bros. oe Sup. 8 


MisceLtangous ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, §c., ¥c., appear on Sup. 7 (middle. of paper.) 


CROMPTON & CO.. LIMITED sup. 1. 


q 

Sere eee eee 
| Switches. 
| 

| 

| 

| | 

} 


x THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. [June 24, 1889. 


an | REVISED CATALOGUE aha, 

5 
FARADAY & SON'S 

ELECTRIC LIGHT FITTINGS. 
Original Designs Carefully Finished. 
NOTE.—The collapse of the copper ring has rendered 3, BERNERS STREET. _,,, 
~ Works: 9 & 10, NEWMAN MEWS. 


INTERLOCKING THE LOCK AND BLOCK. 


of Trade have «gain and ‘ged necessi systems b ry automatic Train Action, has boon 
men‘ great improvement, together with Supplemen Automatic Train Action, has dabl; 
Messrs, SAXBY & F. under protection of various Patents granted or tion, hae been redably 


SAXBY FARMER, Signal Contractors Canterbury Road, KILBURN, LONDON, N. me 
Manufacturers of Ratiway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


me 
ine 
. 
& Co.’s E es are the 
“PAXMAN, COLCHESTER.” in the market. 2156 


DAYEY, PAXMAN & CO., Engineers, COLCHESTER. 
Lonpon Orricz: 139, QUEEN VICTORIA STREET, E.C. 


THE 


ANGLO-AMERICAN BRUSH ELECTRIC LIGHT 


CORPORATION, LIMITED. 


66664. 


Mechanically the most WORK PERFECTLY 


satisfactory, and electri- in 

cally the most reliable PARALLEL 

and efficient Alternating and as 

Current Dynamos in the SELF-REGULATING 
market, MOTORS, 


VErCTORIA TRANSFORMERS 


Of simple construction, highest efficiency and insulation. 


BRUSH ARC LAMPS for Alternate Current Circuits. 
ALL APPARATUS FOR CENTRAL STATION WORK. 


FULL PARTICULARS ON APPLICATION TO THE SECRETARY, 


madd Belwedere Road, LAMBETH, LON DON, sS.E. 


bi 

2 
+ 

- MORDEY VICTORIA ALTERNATORS 
| j e 
“a 

| Per second. 
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WOODHOUSE & RAWSON 


Fig. 7. 


2 WOODHOUSE & RAWSON ELECTRIC SUPPLY CO. 


OF GREAT BRITAIN, LIMITED, 
11, QUEEN VICTORIA STREET, LONDON, E.C. 


REID BROTHERS, 


12. WHARF ROAD. CITY ROAD. LONDON, N. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFACTURERS OF SUBMARINE CABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION. 


BITUMEN TELEGRAPH WATERPROOF Co, 


101, Leadenhall Street, LONDON, Works: ERITH, KENT. BRUSSELS: 41, Rue des Champs Elysées, 
Telegrams: “CALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
SPECIALITY—Underground Electric Light Mains. 
MAKERS OF CALLENDER-WEBBER CABLE CASES. 


ANDY CABLES 


For all descriptions of a Work, Ne peg Aerial, House and Ship Wires, Braided, 
Lead Sheathed or Armoured. 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELECTRIC LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING CO., 


NEW YORK 45, Broadway. BOSTON. Works: NEWARE,N.J. PHILADELPHIA. CHICAGO. us 


T=, 4 
Fig. 3. 
| 
| 
Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 209 f 
| 
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J. E. SPAGNOLETTI & CROOKES, 


Adelaide Works, Uxbridge Road, LONDON, Wi. 


MANUFACTURERS OF ALL CLASSES OF 


ELECTRIC Light AND TELEGRAPH APPARATUS AND FITTINGS. 
AGENTS FOR GASSNER BATTERIES. 


QUICK BREAK SWITCHES 


_ With adjustable Double Contacts. 


To 25 am 8s. 6d. 

” 100 ” 14s. 6d. 


JOHN FOWLER & CO. (LEEDS), LIMITED, 


ENGINEERS, LEEDS, 


| 
| 
| TATEHAM’S PATENT 


LEAD-COVERED CABLES AND WIRES. 


ELECTRIC LIGHT, TELEGRAPH, TELEPHONE. SS. 
Mechanical Strength, High Insulation, Low Capacity, | (4 iN 
No Cross-Talk, Unaffected by Heat. i & : 

SPECIALLY SUITABLE for EVERY DESCRIPTION of UNDERGROUND WORK. a. 
ARMOURED CABLES. | \S 


| 
| 104-Wire Anti-Induc- 
tion Telephone. 


COYENT GARDEN. 


_ NEW PATENT DOUBLE POLE SAFETY BLOCKS. 


Phenix Fire Office rules on Cut-Outs require a fuse to melt if normal current be exceeded by 50 per cent. Where is the 
safeguard of a Cut-Out if a larger 4 can be inadvertently fixed in? B, VERITY. & SONS’ new patent Cut-Out renders this 
impossible and ensures safety. 


| WRITE FOR SAMPLES AND PRICES. 


No. E. 1,751—PORCELAIN DOUBLE-POLE SAFETY BLOCK eos Capacity, 1—2 Ampéres. 
(These three blocks are interchangeable, with same screw 7K and = 2—4 9 
one block can be readily substituted for another) . 

No. E. 1,7514.—PORCELAIN DOUBLE-POLE SAFETY " BLOCK ” 6—10 Ampéres. 
(These three blocks are interchangeable, with same screw and 
one block can be readily substituted for another) _... 3 » 6-20 , 


_ THE SCHOOL- OF SUBMARINE TELEGRAPHY 
ELECTRICAL ENGINEERING 


ESTABLISHED 1868. 


12 PRINCES STREET, HANOVER SOUARE, LONDON, W. 


Manager:-Wm. LANT CARPENTER, B.A., B.Sc., F.C.8. 
Secretary:-LEON DRUGMAN, A5S.T.E. 
Senior Instructor:—CHAS. CAPITO, M.1.M.E., M.S.T.E. and E. 

HIS Establishment is now the largest and the most fully equi School of its kind. It possesses, among recent additions, several 
T Dynamo Machines and borer Motors, a Chores Delle and Steam Engine, a Gas Engine, 42 .P.S. Accumulator Cells, 
Lathes, &c., as well as several kinds of Arc and Incandescence Lamps and a Photometer Room.. Both: Theoretical and Practical 

can therefore be obtained. Since its opening in 1868 more than 3,000 Pupils have passed through the School. At 
the end of the course of instruction, an Examination for the OzRTIFICATE oF THE ScHOOL is conducted by an Examiner of 
standing, unconnected with the School. New Courses usually commence early in January, May, and September. 


For full prospectus, terms, &., apply to the Secretary, 12, Princes Street, Hanover Square, W. m4 
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Sheets, Rods, Tubes, Cells, &e., for Electrical Purposes, 
MANUFACTURED BY 


THE NORTH BRITISH RUBBER CO., LIMITED, 


Edinburgh ; London, 57, Moorgate St.; Manchester, 6, Charlotte St. ; 
Liwerpool, Cereal Court; Glasgow, 106, Buchanan St. 217; 


OUR CATALOGUE 
of Accessories 
for the Transmission of Power, is 
THE ONLY 
Complete and Perfect 
ONE IN THE WORLD 


BELT PULLEYS, 


Belt Flywheels, Step-Cone Pulleys. 


Wall-Boxes, Hangers, Brackets, Stools. 


HIGHEST CLASS. 
REDUCED PRICCS; FREE DELIVERY 
’ throughout the Kingdom. 


HARPERS ....., ABERDEEN. 


Our new List of CASTINGS of above, } cwt, 
will interest Engineers with Workshops, 


THE BERNSTEIN ELECTRIC LAMP C0., 


(LIMITED), 


2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


6@ The lamps of this Sone are a low resistance, and 
entirely free from the claims of other companies. 


1120 


ECLIPSE ELECTRICAL 


CASE WORKS, 


5, PHCENIX PLACE, 
COLOBATH FIELDS, LONDON, W.C., 


MANUFACTURERS OF 


Every description of Cases 


BY MACHINERY 
FOR 


TELEGRAPH, TELEPHONE, AUTOMATIC 
And Electrical Instrument Makers. 


CASE MAKERS TO THE 


CONSOLIDATED TELEPHONE 


CONSTRUCTION & MAINTENANCE CO., LD., 
Who are the Sole Licensees for the manufac- 

%] ture of Telephones and Transmitters in the 
== .. United Kingdom under the Patents held by 
the United Telephone Co, 


AND MANUFACTURERS OF 2078 


! THE SCHANSCHIEFF PORTABLE BATTERY CASES. 


DEUTSCHE AACHEN 


GARBE, LAHMEYER & CO., Aix-la-Chapelle, GERMANY. 


SOLE 
PATENTEES 
and 
MAKERS 
of the 
LAHMEYER 


DYNAMO 


and 


ADVANTAGES : Solidity of Construction. 
High Efficiency. 
No Sparking. 
ONE THOUSAND MACHINES 


No Scattering of the Lines of Force. 
Simplicity of Design. 
Covered Structure. 
SOLD WITHIN TWO YEARS. 


xiii | 
— 
WHEELS, 
Gear Flywheels, Mortice Wheels. 
SASHAFTING, 
= 
2 
System,Lahmeyer 
j 


V Compact Portable Sets for Vehicle Lighting. 


G pype. 
ever produced, 
AP echanically the simplest, 


L Type (48 Plate) Ship Lighting Cell Gfrlectrically a great advance, 


Hem gublications. 


2nd, Bd. 1888. Demy “The E.P.S, Automatic System for the Public Supply of Electricity trom Storage Batteries.” 
Yllustraters EDITION, 1888. RoyaL OoTavo. 


B.P.S. ACCUMULATORS, STANDARD TYPES. ACCESSORY APPARATUS. 
L Type (Glass Cell). Great Storage Capacity. Regulating Switchboard, 60 to 1.vl0 amperes. 
L Type (Wood Cell), specially made for Ship Work. Automatic Apparatus. 
T Type for rapid discharge Traction Propulsion. Heavy Current Switches. 


Measuring Apparatus. 


C Type for Train Lighting. Electro-Motors. 


; Electric Tramcars, and every requisite for 
Special Cells made to specification for— Installations on the Storage System. 
Central Station Lighting, : Contractors for— 
Telegraph and Telephone Purposes, Central Station Lighting, 

Military Work, Isolated Plant Installations, 

Miners’ Lamps. Temporary Lighting Jobs, &c., &c. 


POWER STORAGE 


COMPAN LIMITED 


‘ 4, GREAT WINCHESTER STREET LONDON, E.C. 
Telegrams: “Storage, London. Telephone No. 338. 
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ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEA ONDON. 
London Office: PRINCE'S MANSIONS, 68, VICTORIA ST., WESTMINSTER. 


“ ” for all All sizes ready for immedi 
: ALLIANCE” DYNAMOS AND MOTORS purposes. goss ren aoe, ate delivery. Made by spectal machinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


SPECIAL AUTOMATIC BNGINES and DYNAMOS for SHIP LIGHTING 
Everything Electrical. Write for Lists. Note to Contractors.—Messrs. Statter do not tender for wiring jobs. Telegrams: “ Statter, West Drayton.” 


RONALD A. SCOTT’S HARDENED INDIA-RUBBER VARNISH 
(Approved of and used by the Admiralty Ssemens Bros. ¢ Co., Ltd; Anglo-American Brush Blectric Light Corporation , Ltd ; Indie-Rubber ¢ Gutta-Percha Works Co., Lid.; R. BE. Crompton # Co,, &c., $€.) 
For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 


This Varnish is a first-class Insulator, When it is not steam or oil. Re nick di dd requires 
ary ts pot town o oft ck drying, and requires very high temperature to meltit when dry 


Sole Address—R. A. SCOTT, Electrical Engineer, Contractor to Sie Majesty’s Government, Acton Hill, London, W. 


SCOTTS PATENT MAIN SWITCH BOARDS as supplied to H.M. ships “ Devastation,” “Conqueror,” Mersey,” “Severn,” “ Dalhousie,” “Laurence,” &c., a 
ADMIRALTY PATTERN ELECTRIC LIGHT FITTINGS A SPECIALTY. 


THE BABCOCK & WILCOX CO, 


PATHNT 


WATER- TUBE STEAM BOILER. 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


Because of their Great Economy in Fuel, Safety from 
Explosion, Durability; but principally their Entire 
Reliability. 


ison Company have in use upwards of 10,000 H.P. of these boilers in all 
Baile ot 4 world. important instaliation may be seen at work at the Grosvenor 
London. The Societa *Tiluminazione di Roma, have had 
in use, for a considerable riod, some They may be seen, also, at work 
of the ieta per I’Iiluminazione Palermo, Sicily, 
rial Continental Gas Association, Vienna, is having erected an im: 
t installation ion of boilers in connection with the lighting: of the Grand 
ouse in Vienna. 
these boilers has led to their preference over others,and has and 
increasing trade of the Company. 


Over H.P. in use, 


Works --KILBOWIE, near GLASGOW. 
Head Office for Europe:—107, HOPE STREET, GLASGOW. 
London Office: 144, NEWGATE STREET, £.C. Manchester Office: 3, VICTORIA BUILDINGS. Paris office: 20, BOULEVARD VOLTAIRE. 


For Australia and New Zealand, address CHARLES G. EWING, care of the SINGER MANUFACTURING COMPANY, 
Corner of William and Latrobe Streets, Melbourne, Victoria. 1947 


MARSHALL, SONS & Co., Lrtp. 


Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for Excellence for Engines; 
First Prize and Special Mention for Excellence for Thrashing Machinery. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 


London Offices, Show Rooms & Stores: :—MARSHALL’S BUILDINGS, 79, FARRINGDON Rd., E.C. 


1°7,.000 


ENGINES SOLD 


Portable and Semi-Portable Engines, with Underneath Engines, Simple and iungueee: for Sinteone 
Automatic Expansion Gear. Economy in Fuel. 


Vertical Engines 
for Ship Light- 
ing and Smal) 


Installatio Fixed Engines, with Disc Crank, Single 18 to 38 HP 
Coupled to 70 Nominal. 


Marshalls, Gainsboro” New Catalogues, with Current Prices, free on application. Yondon Depot: 


with Inside Crank, Cornish | or 
ubular Boilers. 


| 
| 
—S 
Telephone No. 6,648. MORE THAN 
| 
Vertical*Efigines and Boilers. 
em M. S. & CO. KEEP A LARGE STOCK OF ENGINES &. OF ALL SIZES AT THEIR LONDON DEPOT FOR IMMEDIATE DELIVERY ON SALE OR HIRE 
INSPECTION INVITED. 
= ay 7 obov 
Fixed Engines, 8to 10 H.P., 
Multi 
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ASBESTOS 


Square. 


Every 40 foot has Label as above, and bears our Trade Mark, 


Under this registered title are included the inventions of Mr. FIELD, and experience 
has proved them to be 


AND 
ECONOMICAL. rPAcKINGS 
EVER MADB#. 


They constitute stich a combination of Asbestos. and India-Rubber’ as secures the: maximum 
* of elasticity and heat resistance, and they are, therefore, 


| UNEQUALLED for EVERY KIND of ENGINE. 


_ These Packings are being universally 


‘USED BY MOST OF THE LEADING STEAMSHIP COMPANIES 


Throughout the world 
Por ORDINARY COMPOUND. TRAE ma QUADRUPLE EXPANSION ENGINES of the latest type. 


THE PACKINGS ARE COMPOSED OF ROLLED ASBESTOS CLOTH, BUT THE INDIA-RUBBER IS PLACED 
‘IN TWO FORMS TO SUIT VARIOUS CASES. 


@ IN ORDERING ee WHETHER SQUARE OR ROUND REQUIRED. 


PRICE LISTS AND FULL PARTICULARS FREE ON APPLICATION TO 


COMPANY, Ltd., 


WwoREs: 


SOUTHWARK, 


- = 5 
* London, SE. 
BELL'S ASBESTOS. 


MANCHESTER, LIVERPOOL, BIRMINGHAM, GLASGOW, CARDIFF, DUBLIN, 
BERLIN and BARCELONA. 


THE MOST EFFICIENT, “DURABLE, 
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CALLIOPE 


“If the Engines held out we were safe, 
if anything went wrong with them we 
were done for.” 


Capt. KANE’S REPORT. 


NOTHING DID WRONG 
WITH THE ENGINES, 


WHICH 


WERE PACKED THROUGHOUT 


WITH 


BELIYS PATENT 


DAGGER 


PRICE LISTS AND FULL PARTICULARS FREE ON APPLICATION TO 


COMPANY, Ltd., 


WwoRESs: 


SOUTHWARK, 


London, S. E. 


BELL’ ASBESTOS. 


Branches: MANCHESTER, LIVERPOOL, HULL, BIRMINGHAM, GLASGOW, CARDIFF, DUBLIN, 
| BERLIN and BARCELONA. 
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DAVIS TIMMINS, 
| 

| LIMITED: 


acturers & Wetal Merchants, 


HAVE REMOVED FROM 


‘BOWLING GREEN LANE, FARRINGDON ROAD, LONDON, Ee, 


TO 
24, CHARLES STREET, HATTON GARDEN, 


LONDON. HC. ., 


SOLE AGENTS FOR J. 0. MOUCHEL’S HIGH CONDUCTIVITY COPPER WIRE. 


Straight Drawn, Brass, Iron, and Steel, Round, Hexagon and Flat ; all Sizes kept in Stock. 


Estimates for Screws and Turned Parts on Receipt of Patterns. Considerable Reduction for Large (Quantities. 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 
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AU Rights Reserved} Address: “Ageekay, Londom,? ABC Code, (Registered at @.P.0. as Newspaper. 


FOURPENGCE. 


LONDON: PUBLISHING. Orricn, 22, PATERNOSTER ROW, per annum, Postage 
inclusive, in Great to ‘Countries in Postal Union, of the first class, 21s. 8d.; of the second class = hs 
India, Persia, &e.), Youg: D. Nosreinp, 23, Murray Street, and 27, Warren Street. 
Madame J. Borvnav, Librairie Etrangére, 22, Rue de la Banque. Berorv: A. & o., 5, Unter den Linden 


- steady light, under all conditions where Arc Lamps may be used, whether 


ARC 


UNIVERSAL LAMP. 


— to the numerous enquires from all parts of the world regarding 
the above Lamp 


JOHNSON PHILLIPS 


Beg to inform the public that it works perfectly, and gives an absolutely 


with aon or CONTINUOUS CURRENTS. 


LARGE NUMBER trom 500 to 10, 000 ‘ALWAYS KEPT IN STOCK. 


| A GREAT pon eneee in the PRICE of CARBON RODS. 


JOHNSON PHILLIPS, 


ENGINEERS AND ELECTRICIANS, 


44, UNION COURT, OLD BROAD STREET, LONDON, 4 


Works WHarF: CHARLTON, KENT. 
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9 ORDERS 


| CRYSTAL PALACE, 
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SILVER: MEDAL, ELECTRIC EXHIBITION, i882. 
iutcrnational Inventions 1866, GOLD WEDAL Machinery, SILVER MEDAL for Cables and Wire. 


MANUFACTURERS § MANUPACTURERS 
(By Patent Processes) ( By Patent Processes) 
oF 
Silk and Cotton Covered meee Fancy Silk Covered and 
Wire and Tape of all’ Flexible Wires for Jiamp 
Sizes for Electrical pur- 
Double Concentric Elee- - 
Light Cables for 
Ship Work. 
Specially Insulated 
a All classes of Aerial and 
Underground Cables to 
any Spectfication. 
Wie for the various Special Anti-Indwetion 
Cables for the Telephone. 


Contractors to H->-Postmaster-General the Indian Government, the principal Railway, Teléphone. and Blectric Light Companies. 


_ MANUFACTURERS, BY PATENT PROCESSES, OF GLOVER'S PATENT COVERED-(RON. WIRE FOR AERIAL LINES. 
Glover’s Patent Covered High-Conductivity Copper Wire for-Aérial-Lines. 


Glover's Patent Covered Gutta-Percha Wire for Leading-in, Tunnel, and Underground. Work, 


_ THOROUGHLY INSULATED ANTI-INDUCTION TELEPHONE CABLES UP TO ONE HUNDRED. WIRES. 


WALTER T. GLOVER & CO., 


Glectrical Wire and Gable Makers, 


Bridgewater Street Iron. Works. 


WORKS :— -| Salford Electric Wire Works. } SALFORD. 
Springfield Lane Cable Works. 


‘LONDON: 10, HATTON GARDEN, 


SUPPLIED TO 


GOVERNMENT 
Driving the electric 
machinery at the: 
BANK of ENGLAND, - « 
ROYAL MINT, 


PAVILION, 
and other large 
places. 


|S’ UNBREAKABLE P 


~RECISTERED 


THE. Ont LY ‘FIRM having AGENTS in every centre of importance holding large 


Stocks ready for immediate delivery. 


YONDON ~J, © R. 39, Queen Victoria Street, GLASGOW:—J, DonaLp & Son, 42, Street, 


IMPORTANT N ofice. In our Pulleys simplicity is the great feature, and only the best branded iron is used in their man 
ture and first-class workmanship. Weslways keep a very large stock of Pulleys and Mill Gearing, so that most’orders for ordinary 
can be fulfilled from stock, and when not in stock our special machinery enables us to deliver very quickly. [Our Mill Gearing is of ® the 
principle, and all pieces ball und bearings, and it will found the well as‘theibest in the mar: et. 
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PATERSON & COGPER, 


Glectric Light Gnrogineers, 
Ruropean Works: Pownall Read, DALSTON, LONDON 


PHCENIX DYNAMOS, | 


SHUNT, SERIES, OR COMPOUND, 
For Hlestric Lighting, Electro-Plating}or Electro-Chemical Work. 


PHEENIX AND PILSEN ARC LAMPS. 


SEARCH LIGHTS OR PROJECTORS, 


for Naval, Military, or Mercantile use. 


MEASURING INSTRUMENTS.—Ayrton and — 
Perry and Voltmeters. Electro. 
magnet Ammeters and Voltmeters. Car 
dew’s Voltmeter. 


“FITTEINGS.—Sockets, Switches, Safety Junctions, Shades, Reflectors, Brackets, Pendants, &c., suited for Ship 
Lighting, Mines, Factories, Mansions, Corn Mills, and all other purposes. 


PHOENIX CARBONS. ACCUMULATORS. CABLES. 
TELEGRAPH INSTRUMENTS, ELECTRIC SIGNALS, &c. 
Engines, High-Pressure & Condensing, Boilers, Turbines, Water-Wheels, Shafting, Pulleys, Belting, &c. Gas & Petroleum Engines, 
ae > SOLE AGENTS FOR THE HERMITE: ELECTRO-BLEACHING SYSTEM. 
and Specifications for Blestric Light Installations free of cost 


"EXPERIENCED MEN SENT TO ALL PARTS OF ENGLAND AND THE CONTINENT. 


Telephone No: 5422, ESTABLISHED 1870. _. Telegrams: “Fiexible, London.” 


SILVER MEDAL INTERNATIONAL ELECTRIC. EXHIBITION, 1882. 


BROTHERS, 
OFFICES AND WORKS : THE HACKNEY WICK, LONDON, E. 


‘MANUFACTURERS OF CABLES, WIRES, &c., TO ANY SPECIFICATION. 


MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. 
Gutta-Percha, India-Rubber, and Compound Wires of every description for Telephone and Electric %sell Work, 
FANCY BRAIDED WIRES OF EVERY DESCRIPTION. 

COTTON, AND SILK COVERED WIRES: FOR DYNAMO MACHINES, MAGNETS, &., &¢. 


SELF-BINDERS 


THE “ELECTRICAL REVIEW.” 


Tuts Self-Binder, or Reading Case, is intended to hold Enzcrnican 
Reviews of any auriber until the half-yearly volume is com- 
pleted and reaty for permanent binding, the width of the 
back being widened or contracted by ‘sliding the back cover im 
or out as desired. 

To be obtained at the office, 22, Pater 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 6d. 


Cheques and Money Orders to be made payable to H. ALanasTan 
the latter on Chief Office, London. 


phone 
e, 1,140, 
= 
| SPECIAL PLANT FOR SHIP LIGHTING. 
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COMPANY, 


+ Offices and Warehouses: 106 & 100, CANNON STREET, LONDON, EC. 
ah Works: Silvertown, Essex; Persan-Beaumont, France. 


TELEGRAPH ‘ENGINEERS AND MANUFACTURERS. 


Subterranean, and Aerial. 
INE. — India-Bubber and Guitta-Percha covered in all 


Resistance Coils, Sir gees s, and other Galvanometers, Condensers, Testing Instrumente, &c. 


TED LANOHE ERY, which received 
and other eminent Telegraph and is now phe the F Post 
SS ntinen ways. a Battery elegraphic purposes it is undou pre-eminen' 
TORS.—Ehbonite, Porcelain, Browziware, &c. 
or THE most Improvep APPARATUS FOR , RAILWAY BLOCK SIGNALLING. 


TELEGRAPH STORNS AND APPARATUS OF EVERY DESORIPTION. 


“DPORPHDO APPARATUS. 


THE GUTTA-PERCHA, AND TELEGRAPH. WORKS OOMPANY are 
Patentees and Manufacturers “ Complete System of Torpedoes for Harbour and Ooast Defence, 


SILVERTOWN PATENT FIRING BATTERY. 
A Constant Battery for Mintog and Blasting Purposes. © 
CONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LINES. 


MANUFACTURERS OF 


VULCANISED INDIA RUBBER. 


VALVES, SHEET, BUFFERS, SPRINGS, WASHERS, WHEEL TYRES, CORD TUBING, AND DOOR AND CARRIAGE MATS. 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


"INDIA RUBBER ond OANVAS STEAM PACKING — ROUND, and SHEET. 
INDIA RUBSER MACHINE DRIVING. BANDS. 


WATERPROOF GARMENTS AND FABRICS: 


Helmets, .s » Di for Water Air- 


EBONITE. 
Pampe. : Mouthpieces. ; Sheet and Rod. 
Photographic Articles. Boltery Welln.” | Surgical Appliances. 
ig Tubing, Belting, Buckets, Bosses for Flax Spinning, &c. 3 4 M 


Works: BILVERTOWN, ESSEX, LONDON, ‘E.; PERSAN-BEAUMONT, PRANOE. 
Londen Office—106, OANNON STREET, £.C. 

Warehoure—100, CANNON STREET, E.C. . 

BRAWOH 


Boerne 70, Regent atoad. Burstou «. 2, Clare Street. 
Lavenroo, .., 52, Castie Strect. Nuwrort, Mon. 82, Dock Strait. 
20, Dixon Street. C. Chambers, Bute Docks. 

Bnaprosp ... 35, “e) ree 6, Neville Street. 
PosramouTs ‘ . 4, High Street. tion Street. 


P-inted by KE. KNIGHT, 18 and 19, Middls Street, B.C, and Published by.the Proprietors, H. ALABASTER, GaTEHO” , Paternoster 


INSTRUMENTS.—*< Morse” Inkers, "Wheatstone’s Alphabetical, Semaphore“ Block Instruments; Bells, 


SEMAPHORE REPEATERS, “ LIGHT” INDICATORS, AND WALKER’S “ PASSENGER AND QUARD ” COMMUNIOATOR. 
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